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NETWORK ANALYSIS PLANNING MODEL STUDY
: CAA o :~ FOR THEJUDGE ADVOCATE GENERAL SUMMARY

'° ,STAI (NAPM-JAG) CAA-SR-85-19

THE REASON FOR THE STUDY was to develop an analytical tool to assist the
Office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSUMPTIONS are that the force structure, personnel authorizations -.

and historical data (personnel distribution, promotion, and continuation
rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

(1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty V.

areas.

(3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals. t-,

V
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

(3) Simulating 100 percent of the JAG officer force.

in (4) Providing a capability to simulate field grade officers remaining

in the force after they attain maximum time-in-service.

*(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COW4ENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.

U'

Tear-out copies of this synopsis are at back cover.
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NETWORK ANALYSIS PLANNING MODEL FOR

THE JUDGE ADVOCATE GENERAL (NAPM-JAG)

CHAPTER 1

EXECUTIVE SUMMARY

1-1. PROBLEM. The current collection of submodels that comprise the Officer
Force Management Model (OFMM) includes extensive large-scale computer programs
and data files. The OFMM program set and its associated data files do not
readily lend themselves to use by JAG personnel planners and managers because
of their size, variety, complexity, inflexibility, and quantity of information
that must be processed for different personnel policy configurations. For
this reason, a model that ages the force and readily simulates the Judge
Advocate General (JAG) Officer Personnel Management System (JOPMS) is needed.
It will enable JAG personnel managers to evaluate and to compare different
policies so that they will be able to manage their officer force according
to a required force structure and budget-end strength.

1-2. BACKGROUND -4.
a. This study was conducted for the Office of Personnel, Plans, and

Training, JAG, because of the need for adequate planning and analysis of
personnel policies that directly affect officer accessions, promotion oppor-
tunities, professional development, and specialty assignments.

b. The US Army Concepts Analysis Agency (CAA) was officially tasked by
the Office of The Judge Advocate General (OTJAG) to develop an analytical
tool that would aid personnel managers in evaluating current and future
OTJAG personnel policies, and to assess the impact of the policies on the
Judge Advocate General Corps (JAGC) force structure. The study directive
is at Appendix B.

c. The generalized Network Analysis Planning Model (NAPM), developed at
CAA, simulates the procedures which reflect the annual accessions and assign-
ments of officers by specialty code. It provides outputs displaying tables
of annual force levels over a 30-year period, time-dependent plots of these
data, and time-in-grade histograms when officers were promoted.

1-3. PURPOSE AND OBJECTIVES. The Network Analysis Planning Model for the
Judge Advocate General (NAPM-JAG) Study simulates the aging process of offi-
cers within the JAGC. It is designed to assist the Office of Personnel,
Plans and Training, JAG, in evaluating the impact of alternative personnel
policies over a time span. Specific objectives of this study are to:

a. Examine the JAG personnel system and determine those factors which
cause fluctuations in the population within the JAGC. .....

2"t" L.,'
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b. Modify the NAPM to meet specific JAG requirements, thereby enabling
OTJAG managers to observe the effects of alternative JAG management policies.

c. Provide sample analytical results to the study proponent emphasizing
those elements which impact on the stability of the JAG population.

d. Provide necessary model documentation to permit operation of the
model by OTJAG at their facility.

1-4. SCOPE AND LIMITATIONS

a. The study adapts an existing CAA force-aging simulation model (NAPM)
to create the JAG Officer Personnel Model (JOPM). The enhancement of the
model allows for the accession of captains, introduces special windows for
screening captains as they age in the force, simulates 100 percent of the
JAG officer force, provides a capability to simulate field grade officers
remaining in the force after they attain maximum time-in-service, provides
annual reports of numbers of officers at each grade that leave the service
as well as enter that grade, and allows for lieutenants to enter the JAGC
in a special law category.

b. A limitation of the study related to data is that sufficient histor-
ical data are not available for establishing accurate career profiles of
female officers within the JAGC.

c. The limitations of the study relative to modeling are:

(1) The model is structured to simulate only three JAG officer groups.
They are general lawyers, contract law specialists, and other law specialists
(i.e., regulatory, labor, and patent).

(2) The model assigns officers into a schooling account. The schooling
credit does not enhance their promotion opportunities.

1-5. TIMEFRAME. Current (1985).

1-6. ASSUMPTION. The force structure, personnel authorizations, and histor-
ical data (personnel distribution, promotion, and continuation rates by
year and gender) are valid.

1-7. STUDY APPROACH AND METHODOLOGY. The approach employed in this study
is presented in three phases: background, development, and validation.

a. The background phase provided the study team with a working knowledge
of the JAG personnel system and the current policies and procedures affecting
its operation. This was accomplished through:

(1) Review of literature pertaining to operation of the JAG personnel

system.

1-2
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(2) Correlation of the knowledge of how the JAG personnel system works,
the availability of data maintained on the operation of the JAG personnel
system, and the relevancy of this data when simulating the JAGC Officer
Personnel Management System.

(3) Determing what, if any, Army models and methodologies are in use,
or could be used, to forecast the impact of JAGC personnel policies.

(4) Review of the selected analytical tools and techniques proposed
for use in the study, and reconfirming the study directive recommendation
to utilize NAPM as the basis for the JAGC personnel model.

b. The development phase provided the establishment of the JAG personnel
network, the logic that contains the policy elements selected for simulation,
and the testing of the model. This covered:

(1) Building the network of the JAGC personnel system as it pertains
to the flow of officers from accessed lieutenants to promoted colonels.

(2) Developing the necessary logic that guides officers though the
network, utilizing decision rules which reflect Army policy as well as allow
the simulation of alternative policies.

c. The validation phase checked the model's ability to simulate alterna-

tive personnel policies. Modifications were made to the data base to verify
this ability. The inputs that reflect policy variationswere varied
(increased and decreased) to ensure that the model was sensitive to these
changes. Policy variables that can be simulated are discussed in Chapter 3.
Examples of these inputs are:

(1) Yearly accession rates.

(2) Percentage by gender in any one year.

(3) Percentage promoted in any one year.

(4) Percentage retiring in any one year.

(5) Percentage practicing in any one law category.

1-8. SUMMARY OF FINDINGS AND OBSERVATIONS

a. Essential Elements of Analysis (EEA). The EEA which guided the con-
duct of the study are stated and discussed below.

(1) Does the model reflect the current policies and procedures of the
JAGC Officer Personnel Management System and permit changes to the policies?
The JOPM is specifically designed to collect, analyze, and report information
concerning the distribution of officers in the JAGC over time. Information
is collected on the number of officers in each grade as a function of time.
Histograms report the TIG distributions of promoted officers. Graphic dis-
plays plot the number of officers in each group as a function of time. A

1-3
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reference simulation, based on current policy, establishes a force profile
over a 30-year simulation period. Changes are made to the data to reflect
alternative policies and the model is rerun. Comparing results from various
runs allows personnel managers to assess the impact of alternative policies.
Data input requirements are detailed in Appendix E.

(2) Although not an EEA, the question was often asked, does the model
allow the OJAG to project force size into the future? JOPM is not a predic-
tive model. The model user must prepare and input expected rates and proba-
bility distributions. The model will simulate up to 30 years of activity,
but the results should only be used to project as far into the future as
the model user has faith in the input data. The major benefit to accrue
with the model is that the user may input most-optimistic and most-pessimistic
rates and probabilities to obtain a range of expected force distributions.
Since the model runs in a short time, it is quite responsive to this type
of operation and does not, therefore, require extensive data preparation by
the user.

b. Summary of Key Findings and Observations. The major observations
resulting from the study are as follows:

(1) The model, as developed, is successful in assessing the impact of
policy decision changes on the JAGC officer distribution.

(2) The most influencing factors which cause fluctuations in the distri-
bution of the officer force are:

(a) Time period when screening of captains occurs.

(b) Percent of captains cut at each screening window.

(c) Probability of promotion of each officer group.

(d) The voluntary resignation rates of officers.

(3) The JOPM forte is in applications that measure relative differences
between alternative policies. The model's fast running time and ease of
operation provide the user with the ability to look at the future impact
that policy decisions have on the system.

1-9. CONTENTS OF THE REPORT. The following chapters, supported by appendices,
present the results of this study. Chapter 2 contains a discussion of the
JAG personnel system, emphasizing those aspects which impact on this study.
Chapter 3 discusses the study methodology employed and general tasks performed,
while Chapters 4 and 5 detail the model design, validation, operation, and
application. Chapter 6 completes the report with observations about the
study.

1-4
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CHAPTER 2

THE JUDGE ADVOCATE GENERAL PERSONNEL SYSTEM

2-1. INTRODUCTION

a. In order to understand the flow of officers into, through, and out
of the JAGC, it was necessary to become familiar with the Defense Officer
Personnel Management Act (DOPMA) Senate Bill. This Bill, passed into law
effective September 1981, is the basis for the management of the officer
corps.

(1) DOPMA provides for a single promotion process of all officers on
active duty and on the active duty list (ADL) regardless of their component.

(2) The distribution of grades major and above is established and
controlled by DOPMA, and may be further constrained by Congress, the Office
of the Secretary of the Army (OSA), or the Chief of Staff of the Army (CSA).

(3) In effect, the number of field grade and general officer require-
ments by grade is a function of the total officer authorized strength levels.

2. The total number of officer authorizations is based on the total size of
the Army and is prescribed by the Secretary of the Army.

(4) DOPMA establishes minimum time-in-grade (TIG) requirements for

promotion to the next higher grade as shown below:

(a) Promotion to first lieutenant = 18 months

(b) Promotion to captain = 2 years

(c) Promotion to major = 3 years

(d) Promotion to lieutenant colonel = 3 years

(e) Promotion to colonel = 3 years

The minimum TIG requirements for company grade officers in the JAGC have
been modified by specific Secretary of the Army guidance.

(5) DOPMA authorizes below the zone (BZ) promotions for those out-
standing officers who have demonstrated performance and superior skills.
BZ promotions apply to the grades of major, lieutenant colonel, and colonel.
A maximum of 5 percent of the promotion list to major and 10 percent of the
list to lieutenant colonel and colonel may come from officers below the
zone.

2-1
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2-2. THE JUDGE ADVOCATE GENERAL CORPS (JAGC)

a. General. The mission of the JAGC is to provide professional legal
service to the Army and its members.

b. Description. The JAGC consists of attorneys who are graduates of
the American Bar Association's approved law schools and have been admitted
to practice and have membership in good standing of the bar of the highest
court of a state or a Federal court.

c. Specialties

(1) The areas of practice in the JAGC are divided into two special
skill identification (SSI) categories. Within the JAG specialty code (SC)
55, there is the SC55A Judge Advocate designator, the general specialty for
all JAGC officers, and the SC55B Military Judge designator for both the
trial and appellate jurists.

(2) Opportunities exist for specialization in areas of international,

contract, regulatory, labor, patent, environmental, and tax law.

2-3. OBSERVED JAGC PERSONNEL SYSTEM

a. General. At present, the Judge Advocate General Corps receives about
200 officers per year. The majority of these officers enter the Army as
first lieutenants. This is a change from the pre-DOPMA era where JAG offi-
cers entered the Army as captains. Today, only a very small percentage of
JAG officers enter the Corps as captains. These officers are either branch
transfers (with a law degree and passed a state bar exam) or they are offi-
cers with 2 to 6 years of active duty who are sent to law school by the
Army. Of all the first lieutenants entering the JAG Corps, the vast major-
ity (99 percent) will get promoted to captain in 6 to 8 months. Promotion
to captain is on a fully-qualified basis. JAG officers are given 3 years
of constructive credit for law school. This is why they enter the Army as
first lieutenants and are promoted to captain within a year.

b. Officer Promotions

(1) JAG captains are screened between their third and fourth years
of service. Of the approximately 200 officers screened, 100 will be retained
on active duty. JAG captains are screened again between their fifth and
sixth years of service. Of the approximately 100 officers screened, 60
will be retained on active duty. The 60 captains retained on active duty
are screened at the eighth year of service for promotion to major. Of the
60 captains screened, 80 percent, or approximately 48, are selected for
promotion. At approximately the fourteenth year of service, JAG officers
are considered for promotion to lieutenant colonel. Of the 48 eligible, 70
percent, or about 34 officers, will be selected for promotion. At the nine-
teenth year of service, eligible lieutenant colonels are screened for pro-
motion to colonel. Of the 34 eligible, 50 percent, or 17, will be selected
for promotion to colonel.

2-2
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(2) Captains who are not selected for promotion to major are not re-
tained on active duty. This is the current policy of the JAG Corps. Majors
who are not selected for promotion to lieutenant colonel (with 14 years of
service) are selectively continued on active duty for 20 years.

(3) Judges are accounted for in the figures currently being utilized

in the study. Officers are eligible to become judges at the grade of major
level.

c. Officer Specialties. The JAG officer specialty areas are: contract
law, international law, labor law, claims, and patents. Approximately 30
percent of JAG officers work in one of these specialty areas. Working in a
specialty area has no effect on promotions or schooling considerations;
however, many JAG officers hesitate to go into a specialty area because
they feel that they are getting away from the "mainstream," and that spec-
ializing will hurt their careers in the Army. These specialty areas are
not additional specialties (ADSPECS) as with other Army officers.

(1) Training Opportunities

(a) JAG officers attend military schools in basically the same man-
ner as other Army officers. Upon entry on active duty, JAG officers attend
an officer basic course. This course is approximately 3 months in duration.
Between the fifth and eighth years of service, JAG officers attend an offi-
cer advanced course (9 months). They also attend a Combined Arms Staff
Service School (CAS3 ) for 9 weeks. Between the tenth and fourteenth years
of service, about 10 percent of the JAG officers are selected to attend the
Command and General Staff College (C&GSC) for 9 months. Approximately 10
percent of eligible colonels are selected to attend the War College for 1
year.

(b) The number of quotas available to the JAG corps is very limited.
C&GSC is not a requirement for promotion in the JAG corps.

d. Female Officers

(1) The JAG Corps has no overall policy affecting the type of job
that female officers are assigned. However, OTJAG has stated that there
will be no more than two female officers in the 2d Infantry Division (Korea)
at any given time.

(2) The JAG Corps has a problem with female officers staying in ser-
vice past their first tour. Currently, there are only about 20 female field
grade officers on active duty now. The situation is better now than in the

* past due to sheer numbers. There are now more females going to law school,
therefore more are entering the service.

2-4. SUMIARY. The emphasis in this chapter has been to provide background
on those elements which are of major importance in understanding the portion
of the system to be modeled, and those factors of the system which have
major impact on the modeling effort.

2-3
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CHAPTER 3

STUDY METHODOLOGY

3-1. INTRODUCTION. This chapter describes the methodology employed and
general tasks performed during the conduct of the NAPM-JAG Study. The
methodology will be described in terms of three phases: background, de-
velopment, and validation. The various tasks which occurred during these
phases will then be described.

3-2. THE METHODOLOGY OF THE STUDY. The background phase provided the study
team with a working knowledge of the JAG personnel system and the current
policies and procedures affecting its operation. Further, the study team
became familiar with the type data available and the data sources, existing
methodologies, and tools and techniques for model and methodology develop-
ment. During the development phase, relevant data were selected, statisti-
cal techniques were used to manipulate the data, and the personnel flow/
decision network methodology and model were developed. Test data were input
to the model to ensure the functioning of the model and the validity of the
methodology. During the validation phase, output from the model was analyzed
to determine how well the model reflected "real life."

-.- a. Background Phase. The four tasks of the background phase are de-
scribed below:

(1) The first task of this phase was accomplished through a review of
literature pertaining to the operation of the JAG personnel system. Examina-
tion of current regulatory guidance provided the basic knowledge which was
augmented by interviewing JAG personnel who were knowledgeable in the JAG
personnel system. With this knowledge, the study team was able to describe,
in detail, the process by which officers flow into and out of the JAGC.

(2) The second task was to correlate the knowledge of how the system
worked, the availability of data maintained on the operation of the JAG
personnel system, and the relevancy of this data when simulating the JAGC
Officer Personnel Management System. The object was to develop a simulation
model that reflects current policies and procedures and permits the measure-
ment of the impact that policy changes have on the system.

(3) The third task was to determine what, if any, Army models and
methodologies were in use, or could be used, to forecast the impact of JAGC
personnel policies. The approach demonstrated in NAPM, as discussed in the
directive for this study (see Appendix B), established guidance that mod'fi-
cations to the current NAPM could produce the desired JAGC personnel model.

(4) The last task was to review the selected analytical tools and
techniques for use in the study. This task reconfirmed the study directive
recommendation to utilize NAPM as the basis for the JAGC personnel model.
The Q-GERT simulation language, utilized in NAPM, is a procedural network
technique which simulates sequential, time-phased activities, and is ex-
tremely flexible to problem formulation.

3-1
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b. Development Phase. This phase provided for the development of the
JAG personnel network, development of the logic that contained the policy
elements selected for simulation, and the testing of the model.

(1) The first task was to build the network of the JAGC personnel
system as it pertains to the flow of officers from accessed lieutenants to
promoted colonels. The modeling tool applied was Q-GERT (see Appendix D).
This task involved graphically representing each activity and decision
point to route officers into and out of the JAGC. The actual methodology
and model development is more fully explained in Chapter 4.

(2) The next task was to develop the necessary logic that guides of-
ficers through the network, utilizing decision rules which reflect current
policy as well as allow the simulation of alternative policies. These were
implemented in the new model called JAG Officer Personnel Model (JOPM).
The following policy variations that impact on the JAGC personnel structure
can be played in JOPM:

(a) Yearly accession rates for male and female (lieutenant and cap-
.tain) officers.

(b) Percentage of yearly accessions who are male and female.

(c) Percentage of officers who voluntarily leave the service in anyyear.

(d) Percentage of officers who are promoted in any year.

(e) Percentage of officers who are assigned into a THS category in
4 any year.

(f) Percentage of officers who practice law in one of the special
law categories.

(g) Percentage of officers who practice law in the contract law
category.

J(h) Percentage of captains who are cut from the JAGC during screen-
ing operations that occur between the third and fourth year of service.

() Percentage of captains who are cut from the JAGC during the
screening operations that occur between the fifth and sixth year of
service.

(j) In addition to the above, the following options are allowed
1. during a run of the model:

1. A switch can be set permitting lieutenants to practice law in
one of the special law categories.

2. The screening year (currently set at the third and fifth
years) for captains can be set to any other 2-year set.
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3. A switch can be set permitting field grade officers to continue
to serve beyond the maximum time in service, if the JAGC is operating under
strength. This is referred to as the force leveling option that allows
continuation in service without additional opportunity for promotion.

(3) The final task in the development phase was to control the input
data, and test the methodology/model to ensure personnel flow was occurring
in the manner for which the model was developed.

c. Validation Phase. In this phase, the model output was examined to
ensure that the model operation and input were such that "real world" results
were reflected. Input rates and policy criteria were drawn from experienced
military sources. Model outputs were compared to actual JAG personnel popu-
lations. The inputs and policy criteria were varied (increased and decreased)
such that the study team was assured that input of a range of policy criteria
resulted in a range of expected "personnel in the system" distributions
which would permit more analytical management of JAGC personnel.

3-3. PROGRAMS AND DOCUMENTATION. Program routines and the Q-GERT Model
have been provided, in automated form, to OTJAG for their use. These pro-
grams and routines are included at Appendix F. User documentation is pro-
vided at Appendix E.

3-4. QUALITY ASSURANCE. Quality assurance of the study product was achieved
through continuous close coordination with knowledgeable and experienced
personnel at the Personnel, Plans, and Training Office, OTJAG. As concepts
were developed and data analyzed during the study, discussions were held
with appropriate Points of Contact (POC) to ensure accuracy, consistency,
and compliance with current policies and procedures. In-process review
briefings were provided to the CAA Analysis Review Board (ARB) and to the
study sponsor's representative to ensure utilization of sound techniques
and study procedures and compliance with the study directive.

3-3
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CHAPTER 4

METHODOLOGY/MODEL DESIGN

4-1. INTRODUCTION. The NAPM-JAG Study resulted in the development of two
main products: a methodology and a model. The methodology is the conceptual-
ization of the process whereby the JAG personnel system can be described
graphically and analytically for that portion of the system which impacts
on the progression of career JAG officers. The model puts the concepts of
the methodology into operation. The model developed for this study is the
JOPM. It was designed to allow ease of operation and flexibility in chang-
ing model parameters which will, in turn, give the OTJAG managers analytical
results of policy decisions under consideration.

4-2. DESIGN CONSIDERATIONS. In the development of the methodology/model,
many factors had to be considered. Most important were the desires of the
study sponsor concerning the questions which must be answered by the model
and the problems in the management of JAG personnel which the model/methodol-
ogy should be able to assist in resolving. Additionally, there were tech-
nical considerations which impacted on the development.

a. Background. Interviews with personnel from the Personnel, Plans and
Training Office, OTJAG, yielded the desires of the sponsor regarding the
model/methodology output and capabilities. Currently, the Army reacts to
changes in personnel policies rather than anticipating potential conflicts.
Thus, it was necessary that the study products provide the capability to
reflect changing trends due to policy actions. The sponsor also needed a
capability to determine the distribution of officers over the various grade
levels. This information would enable OTJAG personnel managers to make
policy decisions that would prevent potential conflicts.

b. Technical Considerations. The study team's task of developing a
system model led to several technical considerations. The system is a pro-
cedural system which is subject to change due to policy decisions. It there-
fore lends itself well to network-type modeling design. The JAG personnel
system needed to be included in the design structure for those portions
pertaining to the determination of officer careers. The overall system
design had to be structured to load the current officer force, access new
officers on a yearly basis, retain officers in the service, select officers
for promotion, and select officers for the THS accounts. Further, the model
is to be operated by personnel who are not trained analysts; therefore, the
model must be relatively easy to operate.

c. Suiary. The above considerations could all be applied using Q-GERT,
which is a procedural networking technique modeling sequenced, time-phased
activities in a stochastic manner. It has the capability to model diverse
systems and act as a communication/information analysis tool which is ex-
tremely flexible to problem formulation. Q-GERT, therefore, was selected
to be the tool with which the model/methodology development would be con-
ducted.
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4-3. Q-GERT. Q-GERT is an analytical tool that has been developed to pro-
vide a capability to model complex network systems and apply computer analy-
sis to such systems. The name GERT is an acronym for Graphical Evaluation
and Review Technique. The Q is appended to indicate that queuing systems
can be graphically modeled. Components of Q-GERT modeling and analysis are
shown in Figure 4-1. A further explanation of Q-GERT and JOPM is presented
at Appendix D.

a. Q-IEM"

Networtwor Model.._.

",

Fiurq-T ofQ-GERT Mo na.0I 0

Figure 4-1. Components of Q-GERT Modeling and Analysis
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4-4. THE JAG OFFICER PERSONNEL MODEL (JOPM)

a. General. The development of the procedural methodology and model
for officer management was conducted with Q-GERT networking. The JAG per-
sonnel system and analytical methodology had to be graphically represented
before the system could be modeled with Q-GERT.

b. Methodology Graphical Representation. The representation of the
methodology for use in moving officers through the JAG personnel system is
shown in Figure 4-2. The procedure is to generate a one-time current force
of all officers representing steady state. It also generates yearly acces-
sions of lieutenants and captains (new to the JAGC) and ages these officers
for a one-time period. Each officer is then evaluated for continuing in
service. The officer is checked for voluntarily leaving the service and
for being removed from the service due to a maximum time-in-service (TIS)
constraint or some policy constraint. The officer is checked for promotion
as well as assignment to a THS status. If the officer does not qualify for
advancement, another year in grade is served.

c. Summary. The preceding has discussed the considerations and struc-
ture of the methodology and model. A general representation of the JOPM is
shown in Figure 4-3. Figure 4-4 shows the JOPM administrating the flow of
officers through the personnel system. The explanation of this representa-
tion is in Appendix D.
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4-5. INPUT DEVELOPMENT

a. General. Data was obtained from records maintained by OTJAG and by
MILPERCEN for use in this study. When data was not available, or required
construction, expert CA military judgment and heuristic estimates were
employed. DOPMA-established guidelines were used when developing promotion
constraints.

b. Classes of Data. Data requirements for JOPM have been categorized
into seven information groups as follows:

(1) Current force size.

(2) Accessed force size.

(3) Gender retention rates.

(4) Special skills distribution percentages.

(5) Promotion rates.

(6) Retention rates.

(7) Authorized force levels.

c. Data Limitations. Data limitations were mainly in the area of gender
retention rates because of the lack of historical information on the length
of time female officers elect to remain on active duty. The model input
describing the retention rate of female officers, a function of TIS, was
set equal to the rates utilized for male officers.

4-6. SUMMARY. This chapter has discussed the methodology/model design
considerations, Q-GERT, the JOPM, and the development of the model input.
A further explanation of Q-GERT and JOPM is provided at Appendix D, and the
model user's manual is provided at Appendix E. Collection of better data
will improve the capability of the model to more accurately forecast the
impact of alternative JAG personnel policies.

4-7
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CHAPTER 5

OPERATION AND VALIDATION

5-1. INTRODUCTION. This chapter presents procedures for operation of the
JAG Officer Personnel Model (JOPM), describes the model validation effort
performed by the study team, discusses inherent limitations to the model,
and describes implementation procedures for installing the model at the
user's computer facility.

5-2. MODEL OPERATION

a. In keeping with the model design considerations, the JOPM was designed
to be relatively user-friendly and easy to operate. The Q-GERT software
package is a self-contained computer package designed to operate on network
systems specified by the modeler. It is necessary, however, for the user's
computer facility to have the complete Q-GERT package installed on their
system if the user desires to create new network systems or modify the exist-
ing JAG personnel network system. The model provided the user contains
only the necessary machine language programs required for model operation.
Copyright restraints prevent the transfer of Q-GERT technology to unlicensed
users. The JOPM Q-GERT programs are maintained on the study agency's compu-
ter facility. Information on obtaining the JOPM Q-GERT software package is
included in Appendix F.

b. Given that the user has the machine language JOPM programs, all that
is necessary to operate the model is the addition of the network description
cards and the data input cards; the specific data input necessary to exercise
the model is presented in detail at Appendix E. General descriptions of
those data that are key to model operation are:

(1) The accumulated TIS of first screening and accumulated TIS of
second screening for cutting captains from the force.

(2) The initial force of all JAG officers that is loaded into the
model at the start of the simulation.

(3) The probability of each initial force officer having accumulated
a specific amount of TIS.

(4) The probability of each initial force officer having accumulated

a specific amount of TIG.

(5) The yearly accession rates for all new lieutenants.

(6) The yearly accession rates for all new captains.

(7) The probability of any officer being promoted to the next grade
based on accumulated TIG.

5-1



CAA-SR-85-19

(8) The probability that any officer will remain in service based on
accumulated TIS.

(9) The percentage of captains who will remain in the force at the
first and second screening windows.

c. Output report types from the JOPM are presented below. Details are
provided in Appendix E.

(1) Data Report: Provides a listing of the specific data being run
in the simulation.

(2) Subroutine Reports (user controlled): Provide lists of the FORTRAN
code containing JOPM logic.

(3) JOPM Network Report: Provides a listing of the Q-GERT network
cards.

(4) JOPM-produced Reports: Provide JAG population tables reporting
population distribution over a 30-year period, transaction tables (six tables)
reporting status of individual officers over the 30-year period, histograms
(six charts) showing distribution of TIG in which promotion occurs for all
officers, and graphic plots (15 figures) displaying variations in population
size over time.

(5) Post-simulation Q-GERT Reports: Provide statistics for transac-
tions passing through the Q-GERT network, the numbers of transactions passing
through each node of the network, and a listing of ongoing activities when
the simulation ended.

d. The JOPM is extremely easy to operate. The only requirement for the
user to operate the model is the input of the JOPM network data and the
input data file. The model requires 150-155K words of Sperry computer menory
and a single simulation run takes approximately 4 minutes. The program can
be run from a terminal, in demand mode, or operated in batch mode.

e. JOPM was designed for ease of operation, speed of operation, and
versatility for the OTJAG personnel managers. The model achieves all of
these design considerations and produces output reports which will enhance
the capacity of the OTJAG personnel managers to evaluate alternative policy
decisions.

5-3. VALIDATION. The validation process of the JOPM consisted of simply
calculating the data for the data input file from historical data provided
by the listed data sources and operating the model. The output reports
were then examined to evaluate the extent to which the actual population
was duplicated by the simulation runs. Additional runs were made to assess
the behavior of the model to increased and decreased accession rates, pro-
motion rates, screening intervals, cut percentages, etc. The next series
of paragraphs discuss these validation analyses.

5-2
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a. Extreme Conditions Validation Analysis. Figure 5-1 describes the
model's sensitivity to variations in initial force size and accession policy.
Table 5-1 contains the description of each case presented in this figure.
The base case represents the aging force over a 30-year period. This case
is used as a reference throughout the analysis. It shows that stability is
reached after 14 years of decline. Analysis of the input data reveals that
a combination of the screening policy simulated and the distribution of
initial force lieutenants and captains with TIG assignments influenced the
size of the aging force. Excursion 0 represents the case where the force
was allowed to grow from a zero base. Excursion N represents the case where
the force was allowed to decay; no new accessions were provided. As expected,
the force goes to the steady state and the accumulated results of both excur-
sions add up to the base case condition.
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Figure 5-1. All Officer Distribution, Extreme Conditions
Validation Analysis
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Table 5-1. All Officer Distribution, Extreme
Conditions Validation Analysis

Excursion IValidation Test

Base Case (A) Simulation of aging process. Initial
force officers and new accessions
(LTs & CPTs) processed.

N Simulation of aging process. Initial
force officers only. No accessions
processed.

0 Simulation of aging process. No
initial force processed. New
accessions (LTs & CPTs) only.

b. Captain Promotion and Initial Lieutenant Distribution Analysis. Figure
5-2 describes the model's sensitivity to variations in the captain promotion
policy and the TIS distribution assigned lieutenants. Table 5-2 contains
the description of each case presented in this figure. In this set of ex-
cursions, a single screening window was utilized and 60 percent of new ac-
cession officers were retained in the force. This differs from the base
case simulation (Excursion A) in which two screening windows were utilized
and only 30 percent of the accessed force was retained. Excursion F repre-
sents an improved force due to the fact that a larger pool of accessed offi-
cers remain on active duty. Excursion S provided another improvement due
to the fact that new accession lieutenants were distributed with I or 2
years TIS. They were promoted to captain with 2, 3, or 4 years of TIS.
Those promoted with 4-year TIS missed the screening window. In Excursion
M, the promotion rates for captains were reduced uniformly by 25 percent.
Since promotion is a function of TIG and screening is a function of TIS,
this variation had the effect of screening those officers who were promoted
to captain late in their careers as lieutenants. Initial force distribution
of lieutenants allowed for TIS distribution over a 3-year period. Thus,
those lieutenants who accumulate 3-year TIS missed the screening window
when they were promoted to captain.
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Figure 5-2. All Officers Distribution, Captain Promotion
and Initial Lieutenant Validation Analysis
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Table 5-2. All Officers Distribution, Captain Promotion
and Initial Lieutenant Validation Analysis

Excursion Validation test
L

(Reference) (1) Initial force lieutenants' TIS
F distribution: equal distribution over

3 years.

(2) Promotion probabilities: from
captain to major same as base case.

M (1) Initial force lieutenants' TIS
distribution: equal distribution over
3 years

(2) Promotion probabilities: captain
to major, base case inputs reduced
by 25 percent.

S (1) Initial force lieutenants' TIS
distribution: equal distribution over
2 years

(2) Promotion probabilities: captain

to major same as excursion M.
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c. Captain Screening Analysis. Figure 5-3 describes the model's sensi-
tivity to variation in the percent of captains retained at each screening
window (screening occurs between years three and four and between years
five and six). Table 5-3 contains the description of each case represented
in this figure. The base case (Excursion A) represents retaining 50 percent
of the JAG captains at the first cut ('vear three to four) and retaining 60
percent at the second cut (year five to six). The objective was to reduce
the assessed force from approximately 200 to 60 officers. Demonstrated in
this case is the cutting of the initial force captains as they pass the 3-
and 5-year windows, as well as the accessed lieutenants after they are pro-
moted to captain and have accumulated 3 and 5 years of TIS. Excursion E
demonstrates the impact of having performed all screening of captains at
the 3-year window only. The accessed force was reduced to approximately 60
officers in a single cut. This exercise demonstrates the impact of initial
force captains already in the system who miss the fifth year screening.
Approximately 25 percent of the initial force captains had between 4 and 5
years of TIS and thus were never screened at the second screening window.
Both the base case and Excursion E demonstrate that the impact of the ini-
tial force distribution is worn off after approximately 14 simulation years.
Excursion F demonstrates what happens when 60 percent of the accessed force
is retained (i.e., 120 officers). The force remains overstrength for the
entire 30-year period. Growth occurs after 21 simulation years due to the
fact that senior field grade officers have a very low rate of voluntary
retirement.
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Figure 5-3. All Officers Distribution, Captain Screening

Analysis, Percent Captains Retained
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Table 5-3. All Officers Distribution, Captain Screening
Analysis, Percent Captains Retained

Year Percent captains retained
of

screen Base case Excursion E Excursion F

3 50 30 60
5 60 100 100

d. Captain Screening Window Analysis. Figure 5-4 describes the model's
sensitivity to variation in the placement of the screening windows. Table
5-4 contains the description of each case represented in this figure. Two
screenings were played: the first screening retains 50 percent of the
accessed captains and the second screening retains 60 percent of those re-
maining. The base case represents screening at the 3- and 5-year windows.
Excursion I demonstrates the impact of the small number of initial force
captains who are subject to screening in their sixth-year TIS. Only 4 per-
cent of the initial force captains were identified in this TIS category;
thus, very few were subject to screening. Excursion L demonstrates the
impact of the approximately 62 percent initial force captains who had 2 to
4 years' TIS. Each of these year groups were subjected to the fourth-year
screening; thus, the resulting force ends up being smaller than that of the
base case.
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Figure 5-4. All Officers Distribution, Captain
Screening Window Analysis
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Table 5-4. All Officers Distribution, Captain
Screening Window Analysis

Percent Screening year
captains I I Excursion I Excursion L
screened Base case

50 3 3 4
1st screening

60 5 6 5
2d screening

e. Excursion S Summary Report. The analysis performed by the study
team reflects primary causes of fluctuations in the distribution of JAG
officers over a 30-year time span. Although an analytical undertaking to
establish the interrelationships between the various input parameters was
beyond the scope of the study, Figure 5-5, a summary report of Excursion S
results, exhibits the model's ability to track with the authorized force.
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5-4. IMPLEMENTATION

a. The JOPM, as stated in paragraph 5-2, is designed within the context
of the Q-GERT software package. Any computer facility which has the Q-GERT
package installed can expand the capabilities of the model and modify the
JOPM network. Some of the programs and routines that could require modifi-
cation when expanding the JOPM capability are:

(1) Procedure PROC2

(2) Program MAIN

(3) Subroutine UF

(4) Subroutine UI

(5) Subroutine READIN

(6) Subroutine UI

These subroutines and programs are explained in Appendix E, the JOPM
User Manual.

*b. The Q-GERT software package is a proprietary software package copy-
righted by Pritsker and Associates, Inc., West Lafayette, Indiana. The
package is sold/leased on a computer facility basis only. Therefore, the
user must have access to the Q-GERT package in order to modify or enhance
the JOPM.

e
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J. CHAPTER 6

SUMM4ARY AND OBSERVATIONS

6-1. INTRODUCTION. The purposes of this chapter are to summarize the study
effort, to address the essential element of analysis (EEA), to state the

.*Z key observations of the study, and to discuss the limitations of the model/
methodology.

*. 6-2. SUMMARY. The NAPM-JAG Study resulted in the development of JOPM, a
methodology and model simulating the flow of officers through the JAG per-
sonnel system. The model was designed to provide an analytical management
tool to the OJAG Personnel, Plans and Training Office in order that they
have better capability to assess the effects of changes to personnel policies.
The model/methodology developments are described in Chapter 4, while the
operation and validation of the model are described in Chapter 5. Appendices
have been added to further assist the model users. Using inputs derived
from JAG personnel records, the model/methodology was successful in dupli-
cating officer personnel strength objectives for the time periods for which
it was tested. Changes in policy variables, such as captain retention policy
and officer accession rates, were also tested. The model behaved in an
appropriate manner when analyzing the effects of these changes.

6-3. ESSENTIAL ELEMENT OF ANALYSIS (EEA). The EEA which guided the conduct
of the study is stated and discussed below.

a. Does the model reflect the current policies and procedures of the
JAGC Officer Personnel Management System and permit changes to the policies?
The JOPM was specifically designed to collect, analyze, and report informa-
tion concerning the distribution of officers in the JAGC over time. Infor-
mation is collected on the number of officers in each grade as a function
of time. Histograms report the TIG distributions of promoted officers.
Graphic displays plot the number of officers in each group as a function of
time.

b. Although not an EEA, the question was often asked, does the model
provide expectation for the JAGC into the future? JOPM is not a predictivemodel. The model user must prepare and input expected rates and probability
distributions. The model will simulate up to 30 years of activity, but the

results should only be used to project as far into the future as the model
user has faith in the input data. The major benefit to the model design is
that the user may input most-optimistic and most-pessimistic rates and prob-
abilities to obtain a range of expected force distributions. Since the
model is fast, it is quite responsive to this type of operation and does
not, therefore, require extensive data preparation by the user.

6-1
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6-4. OBSERVATIONS. The major observations resulting from the study are as
follows:

a. The model, as developed, is successful in assessing the impact of
policy decision changes on the JAGC officer distribution.

b. The most influencing factors which cause fluctuations in the distri-
bution of the officer force are:

(1) Time period when captain screening occurs.

(2) Percent of captains cut at each screening window.

(3) Probability of promotion of each officer group.

(4) The voluntary resignation rates of officers.

c. The JOPM forte is in applications that measure relative differences
between alternative policies. The model's fast running time and ease in
operation provide the user with the ability to look at the changes that
policy decisions have on the system.

6-5. LIMITATION. The major limitation in the use of the model is the data
analysis and data preparation which may be required of the model user when
establishing an absolute solution. The user must translate policy decision
objectives into a numeric value of input data representing the culmination
of the policy decision. As an example, a policy decision to increase the
number of female JAG officers on active duty would require changes to the
following data sets:

a. Probability that any new accession will be a male officer, based on

accession year.

b. Probability of a female officer remaining in service, based on
accumulated time in service.

,-
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APPENDIX A

STUDY CONTRIBUTORS

1. STUDY TEAM

a. Study Director

Mr. Stanley H. Miller, Force Systems Directorate

b. Other Contributors

CPT Larry Hicks
Mr. Mario Riggione
Mr. Myron C. Lawrence

2. PRODUCT REVIEW BOARD

Mr. Richard Modjeski, Chairman
Ms. Diane L. Buescher
Ms. Julianne Allison

3. EXTERNAL CONTRIBUTOR

MAJ Joe E. Ross, Office of The Judge Advocate General
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APPENDIX 8

STUDY DIRECTIVE

DEPARTMENT OF THE ARMY
OFFICE OF THE JUDGE ADVOCATE GENERAL

WASHINGTON. DC 10210-2200

RepY TO
A&tsmTiON Or

19 JUN 185

SUBJECT: Study Directive, the Network Analysis Planning Model for the
Judge Advocate General (WM-JAG)

Director
US Army Concepts Analysis Agency
8120 Woodmomt Avenue
Bethesda, MD 20814-2797

?..

1. PURPE. This directive provides for the conduct of the subject study.

2. BADP ND.

a. The Judge Advocate General (TJAG) is concerned with the need for
adequate planning and analysis of personnel policies that would directly
affect officer mining levels, officer accessions, promotion opportunities,
professional development, and specialty assignments. The current Network
Analysis Planning Model (NAPH) is a generalized model that dynamically ages
the force and simulates the policies and the procedures which reflect the
annual accessions and assigrments of officers as defined by the Army's
Officer Personnel Management System (CO!S). Modifications to the current
MON will be required in order the produce NKPM-JAG which will aid personnel
managers to evaluate current and future Army and OTJAG personnel policies and
to assess the impact of theie policies on the Judge Advocate General-Corps
(JAGC) force structures as required by The Judge Advocate General.

b. .&PM-JAG will be designed to permit the JAGC personnel managers to
change or to introduce different policy data in order to assure that their

"~ officer force can be managed to match a required force structure and budget
end strength by grade.

3. STUDY SP5SOR. This study is sponsored by The Judge Advocate General.

4. STUDY AGECY. US Army Concepts Analysis Agency (CMA) will perform the

4.' study.

B-1
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saw=C: Study Directive, the Network Analysis Planning model for the
Judge Advocate General (NRI-JAG)

*a.Scp

(1) iaP currently is able to reflect different personnel policies
and constraints which affect officer accessions and assignments, e.g.,
accession rates, percent of officers by gender, promotions, continuation
rates by gender, specialty assignments frm specific DISP8 and the training,
holdees, and schooling (THS) account.

(2) NRM and its associated data base will be modified to create
NaPM-AG. These model modificaticw will include the following changes:

(a) Captain accession will be included in the model.

(b) The unique JAGC policies and procedures that apply-to
retention and promotion of first lieutenants and captains will be included.

(c) The NPM data base will be changed to reflect the JAGC
force structure and policies.

(d) Output will reflect the annual numbers of officers at each
grade level that leave the service and those that annually enter each grade.

(e) The model will simulate a JMC officer corps of
approximately 1800 officers.

b. Problem. The current collection of sub-models that comprise the
Officer Force anagenent Model (OEM) includes an extensive collection of
large scale conputer program and data files. The CIPM program set and its
associated data files do not readily lend theselves to use by JAG personnel
planners and managers because of their size, variety, complexity,
inflexibility, and quantity of information that must be processed for
different personnel policy configurations. For this reason, a model that
ages the force and readily simulates the JAG Officer Personnel Management
System is needed in order to allow personnel managers -to evaluate and to
compare different policies so that they will be able to manage their officer
force according to a required force structure and budget-end strength.

c. Objective. Extend and modify the current NAM to satisfy The Judge
Advocate General's requiremnts which are:

To simulate the JA officer personnel management system policies and
procedures by dynamically aging the officer force over 30 years, thereby
enabling OJAG to manage the JAGC officer force according to a required force
structure and budget end strength.

2

4
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SWJE: -Study Directive, the Network Analysis Planning Model for the
Judge Advocate General (NRP-JM)

d. Assmptions

(1) The force structure and the personnel authorizations provided
by OWAM and by MZLRP will .be a source of data for the steady state
personnel of this study.

(2) Historical data (personnel distribution and continuation rates
by year group, grade, and gender) are available through MILPEZ and OTJAG.

e. Essential Element of Analysis (EEA). Does the model reflect the
current policies and procedures of the JAGC Officer Personnel Management
System and permit danges to the policies?

6. RSPOINSIBILITIES. The model will be developed by the US Army Concepts
Analysis Agency.

a. OTJAG will:

(1) Designate the proponent study coordinator.

(2) Provide the necessary data for the study accomplishment.

(3) Submit M Form 1498. in accordance with DR PAM 5-5.

(4) Provide a critique of the study and its results.

b. CMA will:

(1) Designate a study director and establish a study team to modify
the current NIPM.

(2) C-amunicate with appropriate agencies for data necessary for
the study accomplishment.

(3) Provide ADP support as required for study accomplishment.
(4) Deliver on tape to the study proponent a working model, data,

and runstreams.

(5) Complete the following tasks:

(a) Modify NiPM to reflect the JAG officer personnel system.

(b) Load the JAGC personnel data and verify that APM-JAG is
simulating current policies.

(c) Evaluate NRM-JAG through a series of test excursions
using different policies stipulated by the sponsor.

(d) Trwansfer the model to OrJAG in accordance with CAA policy.

3
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SMJ-: Study Dirictive, the Network Analysis Planning Model for the
Judge Advocate General (PM-JMG)

7. 91 F n M.

a. AR 5-5, Army Studies and Analysis, 15 Oct 81.

b. Study Report, CMA-512-85-4, Jan 85, Network Analysis Planning Model

c. CAA-D-84-16, Dec 84, NUPH User/Programr Manual.

10 d. Chief of Staff Mmrardum 83-5-3, Initiatives to Improve Readiness,10 January 1983.

e. Chief of Staff Mrandum 85-1-10, Transfer of Models to other
organizations by"CMA, 10 Jan 85.

8. WAINISTRATICN.

a. S o. Secretarial support will be provided by CAA.

b. Milestones

(1) Develop Study Directive 25 May 1985

(2) Methodology Development and Testing 1 June 1985

(a) Modify the Model

(b) Convert Data Base

(c) Test the Model

(3) Model Deonstration and Excursions for User 15 June 1985

(4) Transfer the Model to OTJAG 30 June 1985

(5) Train O(JAG personnel to use the model 15 July 1985

(6) Documentation 30 August 1985

c. Control Procedures. Mr. Myron C. Lawrence, Force Systems
Directorate, Personnel Division, will be the study director, telephone
295-089.

d. Action Documents. Documentation will be provided in the form of
addendwu to reference-C.

4
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5UJECT: Study Directive, the Network Analysis Planning Nodel for the
Judge Advocate General (?aFN-JMG)

f. Coordination. This directive has been coordinated with CAA in
accordance with AR 10-38.

OR THE it ADVCATE G AL:

*Lieutenant oneJC
Acting Chief, Personnel, Plans, and
Training Office

-B-5
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APPENDIX D

INTRODUCTION TO Q-GERT AND JOPM

D-1. BACKGROUND. Some of the material in this appendix is extracted from
Modeling and Analysis Using Q-GERT Networks (2nd ed), A. A. B. Pritsker,
John Wiley and Sons, Inc., New York, 1979. It is highly recommended that
the user of the JAG Officer Personnel Model (JOPM) refer to this book as
supplementary material. The following has been taken from this source:

"Q-GERT employs an activity-on-branch network philo-
sophy in which a branch represents an activity that
involves a processing time or a delay. Nodes are used
to separate branches and are used to model milestones,
decision points, and queues. A Q-GERT network consists
of nodes and branches. Flowing through the network are
items referred to as transactions. Transactions are
directed through the network according to the branching
characteristics of the nodes. Transactions can repre-
sent physical objects, information, or a combination of
the two. Different types of nodes are included in Q-GERT
to allow for the modeling of complex queuing situations
and project management system. Activities can be used
to represent servers of a queuing system and Q-GERT
networks can be developed to model sequential and paral-
lel service systems. The nodes and branches of a Q-GERT
model describe the structural aspects of the system. A
process approach is taken in which the flow of a trans-
action is modeled. Transactions originate at source
nodes and travel along the branches of the network.
Each branch has a start node and an end node as shown
below (see Figure D-1). Transactions moving across a
branch are delayed in reaching the end node associated
with the branch by the time to perform the activity
that the branch represents. When reaching the end node,
the disposition of the transaction is determined by the
node type, the status of the system, and the attributes
associated with the transaction. The transaction con-
tinues through the network until no further routing can
be performed. Typically, this occurs at sink nodes of
the network but may occur at other nodes to allow for
the destruction of information flow. Transactions have
attribute values that allow different types of objects
(or the same type of object with different attribute
values) to flow through the network. Procedures are
available to assign and change attribute values of trans-
actions at the various nodes of the network. As trans-
actions flow through the network model, statistics are
collected on travel times, the status of servers and
queues, and the times at which nodes are released. Thus,
a statistical data collection scheme is embedded directly

0-1
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in a Q-GERT network model. The Q-GERT Analysis Program
employs a simulation procedure to analyze the network.
The simulation procedure involves the generation of
transactions, the processing of the transactions
through the network, and the collection of statistics
required to prepare automatically a summary report as
dictated by the Q-GERT network model."

Start 
End

Node Node

Inoming Branch Representing Outgoing
Transaction An Activity Transaction

Figure D-1. Q-GERT Process

D-2. GENERAL. Q-GERT is an analytical tool that has been developed to
provide a capability to model complex network systems and apply computer
analysis to such systems. The name Q-GERT is an acronym for Queueing
System-Graphical Evaluation and Review Technique. Q-GERT has been designed
and developed to satisfy the need for a network approach to modeling
systems that involve procedural, risk, and random elements. This appendix
will explain the Q-GERT symbols used in the graphical development of the
JOPM to allow the model user to more fully appreciate the capabilities of
Q-GERT and the model.

D-3. Q-GERT TERMINOLOGY AND SYMBOLS

a. As discussed in Chapter 4, Q-GERT is an activity-on-branch network
structure where a branch represents the activity. Nodes are used to separ-
ate branches and represent milestones, decision points, and queues. The
items flowing through the network are referred to as transactions. A set
of attributes is associated with each transaction. Specific attributes
within each set are used to direct the transaction through the network and
to maintain records of the transaction. The nine attribute records
utilized in JOPM are described below:

(1) Gender. The gender of each officer in the force is determined by
an input distribution that specifies, for each year, the probability that
each accession is a male.

D-2
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(2) Initial Assignment. Up to 24 assignments may be played, but since
all officers assigned to the JAGC, only one assignment code is used.

(3) Time of Separation from Service. When decision logic dictates, a
flag is set with this attribute to direct the officer to leave the service.

(4) THS Account. When decision logic dictates, a flag is set with
this attribute to direct the officer into a THS holding account.

(5) Current Grade. As officers flow through the network, a record of
their current grade is maintained by this attribute.

(6) Set Aside. Model logic has the capability to identify certain
initial assignment categories as being set aside for men only. This option
is not played in JOPM.

(7) Special Law Category. Modil logic allows for three specialty
assignments. They include the general law, contract law, and other law
categories. The percentage of officers in each category is controlled by
input data.

(8) Time When Assigned Present Grade. The time when an officer was
promoted to his present grade is maintained in this attribute.

(9) Time-in-Service. The accumulated time in service for the officer

is maintained in this attribute.

The remainder of this appendix will follow the graphical representation of
JOPM, discussing each symbol used in the graphical model. The full block
diagram of the model is depicted in later appearing Figure D-5.

D-3
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b. The sequence of units/activities in JOPM, shown in Figure D-2, is
typical for the aging process as an officer flows through the network.
Figure D-2 represents the processing of lieutenants, the aging process con-
sisting of accumulating 1 year of TIS and TIG, and finally the decision
process that discharges the officer from service, promotes the officer to
captain, assigns the officer to a THS status, or returns the officer to
serve another year in grade.

~(c.o.o)

(Al .GT.O.O)

I (UF.3) r F (co.o.o)
12

1 1 (AS.EQ.2)

Figure 0-2. Lieutenant Events Sequence

c. The process for handling lieutenants in the network, triggering the
decision logic, is shown in Figure D-3. New accession lieutenants are
delivered into Node 11 at the beginning of each time period, lieutenants
returning to serve another year are returned to Node 11, and lieutenants
returning from a THS status enter at Node 11. Also, a special group of
lieutenants designated as current force officers is loaded into Node 11 at
the start of the simulation. They represent the existing inventory of
officers. As each officer transitions through the activity path emanating
from Node 11, logic written into user function #3 (UF3) is evaluated to
determine the officer's next step in the aging process.

D-4
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Initial # of transactions
required to release node 11

N~e11 is adeterministic nod@

Transactions

Lg~ic for each 
transactionPassing out of node 11 is

provided by FORTRAN code

specified In user function 03
Subsequent of

Stransactions required Internal statistics
to release node # 11 are collected at node 11

Figure D-3. Lieutenant Accession Node and Logic Activity

The following logic is contained in the UF3 code:

(1) The first check an officer must go through is the test of not
having accumulated maximum TIS credits. Assuming the maximum TIS is not
exceeded, the officer is checked for electing to voluntarily leave the ser-
vice. Input data containing the probability of leaving the service for
each officer by rank, TIS, and gender is checked. A random draw determines
whether the officer is to leave. The attribute #3 flag for this officer is
set, marking the officer for retirement, and no other action is taken.

(2) Assuming the officer passes the resignation test, a promotion
test is conducted. Input data containing the probability of promotion for
each officer by grade and TIG is checked. A random draw determines promo-
tion. The attribute #5 flag for this officer is set, marking the officer
for promotion to captain. No other action is taken.

(3) If the officer fails the promotion test, another check is made to
* determine whether assignment to the THS category is in order. Input data

containing the probability of assignment to the THS account for each officer
by grade and TIS is checked. A random draw determines acceptance into the
THS status. The attribute #4 flag for this transaction is set, marking the
officer for assignment into the THS account, and no other action is taken.

(4) When the officer fails each of the above tests, the return to
serve another year option becomes the final decision.

D-5
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d. The process in which lieutenants progress along the network is shown
in Figure D-4.

Default value for time when
Conditional not sPectfted

take first (CO.O.)

node (A4. EQ. 10. 0)

II (CO, O O)

(A1.GT.0.0) Sequence for checking

4 activity conditions

. -•;(AS.EQ.2)

(T.GE.A3)

Figure 0-4. Lieutenant Decision Node and Other Activities

(1) The four options for progress are retirement, promotion,
training, or serving another year. Node 12 is a conditional take-first
node in which all possible exits are examined in a specified sequence.
When a "hit" is obtained, no other conditions are checked. The circled
numbers in Figure D-4 indicate the order in which the conditions are

- examined.

(2) As discussed in paragraph D-3c above, the flags for each possible
exit are set by the code specified in user function #3.

'
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e. The full presentation of the Q-GERT network is represented in block
format in Figure D-5. This figure describes the process of aging from
lieutenant to colonel. The details of the specific Q-GERT symbols have
been omitted for clarity. The solid line blocks and paths represent the
events sequence for male and female officers as they progress in their
career. The dashed line blocks and paths represent yearly accession of
lieutenants and captains. Paths A through C on the figure represent field
grade officer paths for general lawyer, contract specialist lawyer, and
other special lawyer categories. The lettered nodes represent a location
on the network where current force officers are initially loaded into the

. network at the start of the simulation. The user determines the quantities
and types of this initial force. The solid line blocks represent a set of
Q-GERT symbols such as that depicted in Figure 0-2.

- . UASS~4M1Ll1

ftft A TS

Pao.

Figure 0-5. JOPM Presentation
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D-4. Q-GERT MODEL INPUT

a. To prepare the model, as represented by the Q-GERT graphical network
for computer analysis, it is necessary to create a set of input records
containing the network data. In general, a record is necessary to represent
each node, activity, and assignment of an attribute. In addition, a header
card with general information and a trailer card to indicate the end of the
network are necessary.

b. Many types of inputs are generated automatically. It is sufficient
to say that translation of a network model to input data is direct and that
generation of output statistics is automatic. The JOPM also has output
reports that have been developed specifically to satisfy the needs of the
OJAG.

c. Annex I to this appendix is a listing of the JOPM Q-GERT input
records. The input requirements for each type of record are provided in
Annex II.

I
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ANNEX I TO APPENDIX D

JOPM NETWORK INPUT RECORDS

SEN 119* EN INFO
i/OR-T9091* SOURCE NoDE F 5 R LT*STO0 BE GENERATED

VASl I UF 1*
SOU 3ISSURIICP90910 SOURCE NODE FOR CAPTAIN ACCESSIONS
V AS, :3.1,UFf2*
SOU ,JCOUNTE R 0,1* SOURCE NODE FOR TIMING NETWORK
REG 97*1, 14
WAS :7 ::U F:10 *

ACT 97,7,CC91.*
STA 11/LT'S-IN I 1 0,1 ALL LIEUTENANTS ENTER HERE
ST A,12/LT S OUf 1. 1F .1* CONDITIONAL END NODE FOR ALL LT. ASSIGNMENTS
REG 13ILTS-THe I I f
STA,14/LIS-LEi4,fI,F,I* LIEUTENANTS THAT LEAVE 60 HERE
REG,18,1,1,F*SNKOTLLL' HLAVSC
SIN,19/LTS-SI NK, I SN UTALL SWOLEV V

SIA,1/CPTSINS~,I,,I*ALL CAPTSIINT IAL) ENTER HERE
STA,22/CAPTS-OU.,1,FI* CONDOL END NODE FOR ALL CAPiSIINITIAL) ASSONNT
REGt23/CP7S-TP'Svl,1 ,F*
STA,2'h/CPIS-LEA,1,1,DgI* CAPTS(INITIAL] THAT LEAVE SERVICE GO HERE
REG#ZStl1, 1F*

SIN ,29/c I -S TN) ,l DI* SINK OUT ALL CAPTCTI'S WHO LEAVE SVC
STA ,3r/LAW-GENI I fI* CAPYS V/GENERAL LAW
STA,31/M CPT-149 ,I 910 CAPTScMALE-GENEREAL LAWYERS)
ST A 32/MGCPT-OU.1.1:Fvl* CONDOL NODE FOR ALL CAPTS(MALE-GENERAL LAWYERS
REG,33/MGCPT-IH,1,1,F*
STA 34/CPISR-LE9191*DI* CAPTS(REMAINOERI THAT LEAVE SERVICE GO HERE
REG, 37/FGCPT-TH.,1 ,F*
STA,35/FGCPT-1k,i1.1.0,* CAPTS(Fj EKALE6~ LLWES
STA,36/FGCPT-CU, i,F,r* CON09L NODE FOP ALL CAP PT EMALE-GEN RL LAW)
REG,38/MAJ,1,1?
STA,~/~-Oi1lFI CAPT W/CONTRACTLA
STAN1/MCCPT-IN, 1,1.0,1* CAPTSI(MALE-CONTRACT LAWYERS)
STA,*2/MCCPT-0U,1,1 ,F I* CAPTS MALE-CONTRACT LAWYERS)
pREG,'3/MCCPT-TH,1 ,1,F'

5

SYA,'5/FCCPT-It,,,l* CAPTStFEMALE-CONTRACT LAWYERS)
STA 46/FCCPT-CU,II,F,1. CAPTS(FEMALE-CONTRACT LAWYERS)
RE6,*7/FCCPT-TH,1 .1,Ft

STA,50/LAW-OTH919liFI CAPTS W/OTHER LAW

STA,52/MOCPT-OU,1,1,F,I* CAP1SIMALE-OTHER LAWYERS)
REG ,53/MOCPT-iH,l1 1F* CPSML OHRLWES
STA,5S/FOCPT-IN, 1,,,I* CAPTSCFEMALE-OTHER LAWYERS)
~TA956/FOCPT:CU.,1,,F,I* CAPTSIFEMALE-OTHER LAWYERS)

REG,58/MAJ,1)I 1*
SIN,59/CPlSR-s1 91'1.0.1* SINK OUT ALL CAPTfAI'S WHO LEAVE SVC
STA,61/MGMA JIN,1,1,D,10 MAJS(MALE-GENERAL LAWYERS)
STA,62/P4GPAJ-CU,ItI.F, I. MAJSCNALE-GENERAL LAWYERS)
REG ,63/MGPAJ-Th,, :1,F*
STA,6RfMA.iS-LEA1 ,1 0,1* MAJORS THAT LEAVE SERVICE 60 HERE
RrG*68 L TC.1,1,'*
STA,65/FGP'AJ-IN,1,0910I MAJS(FEMALE-GENERAL LAWYERS)

S.'STA,66/FGPAJ-CU, I t,F,I* MAJS(FEMALE-GENERAL LAWYERS)

SYA, I/qPAJ-.IN~lI hD.i* MAJSIMALE-CONTRACT LAWYERS$
*STA,77/MC14AJ-CU,1,1,F,I* PAJS(MALE-CONTPACT LAWYERS)

REG,? 3/%CMAJ-iHe1,1,F*
REGTR/LTC,l1, ?
STA,75/FCPAJ-lk,,l ID, 10 POAJSrFENALE-CONTRACT LAWYERS)

STA,7/FCPJ-OU 1, F1* MAJS(FEMALE-CONTRACI LAWYLRSI
REG,77/FCPAJ-TH, p F *
STA ,81/MOI*AJ-IN,1 .1.0,1* MAJS(MALE-OTHER LAWYERS)
STA 87/1MOMAJ-CU I tlvFI* MAJS(MALE-OTNER LAWYERS)
RE , S3/MOMA J-7H 1,1,F*
REG988/LTC9191,
SYAVBS)/FOPAJ-INtl,1,C. 1* MAJS(FEMALE-OTHER LAWYERS)
STA,Ab,'FOPAJ-CU,I,1.F. 1* MAJS(FEf*ALE-OTHER LAWYERS)
REG,87/FOMAJ-IHj,1,1 ,fo
SIN 989/M A.,S-SINl 1 tO,10 SINK OUT ALL MAJIS WHO LEAVE SVC
STA:91/W6LTC-IN:l11*0I* LTC'S(MALE-GEmERAL LAWYERS1
T1A 92/MGLTC:OU:1,1,F Is LTC'S(MALE-SENEPAL LAWYERS)

STA I 9/LTCqS-LEA,1t,,,I* LT-COLS TWAT LEAVE SERVICE GO HERE
STA,9/FfiLT IN 911DIS LTC'SIFEMALE-GENEPAL LAWYERS)
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SIA,96/F6LTC-0U, 1i1 ,F,I* LYC*S (FEMALE-GENERAL LAWYERS)
REG,9?/FGLTC-TH, ,1 F~ LTSML-OTATLWES
S TA,101/MCLTC-IN, 9fI I LT**AECNRC LAWYERS
STA 102/MCLTC-OU,I,1,FgI* LTCvS(MALE-CONTRACT LAWYERS1

RE6,1O3/MELTC-TH,1,,F* 
ISFML-OTATLWES

STA,lP-5fFCLTC-IN,1,I, 'T'* LTCOS(FEMALE-CONTRACT LAWYERS)
STA 106/FCLTC-OU:Iv1,F,I* LCSFML-OTATLWE
REG:107/FCLTC-TNI *I, F*

S1A,111,PICLfC-XN,,101LTSML-IER AYE)

U:119:0:1:LTC*S(MALE-OHER LAWYERS1

STA,112IFOLTC-OU,1f rI* L TCS(MALE -OTHER LAWYERS)
REG9113/FOLTC-TH,29, F*

SXN9119/LIC*S-S1N 1 16 Xe SINK OUT ALL LTC#S WHO LEAVE SVC
i 7A121MCOS-IN , ,f*COLOSIMALE-ALL LAWYERS)

T1A,122/MCOLS- ? gi, 91 COLOSCMALE-ALL LAWYERS1
TREG2Z/MCOLS- oU.,1FI
REG, 34/COLS-TH, 10 ,F* COL.S THAT LEAVE SERVICE 60 HERE

STA,I?5/F( 'LS-INi,11,O,1 COLS(FENALE-ALL LAWYERS)<5STAw1?G/FCOLS-OUvl,1,FqI* CL(EAEALLWES
REG ,127/FCOLS-IN.1.1 IF.
STA 1?8tGENERALS,.101
SIN,129/COLS-SIN,1100,1,* SINK OUT ALL COL*S WHO LEAVE SVC
AC *I,1 Coo.*
ACT, ..
ACT, £Z,jffUr, w491A1.6E.a).*

.w. ACT ,2,1 ,(61P/LUT-lp, 91A.EQ.2*
ACTI2,1.9gcAp.Eos1.'TSAC
ACT,12,18.(6 3/RT-AN-i.(9A1.EQ.*
ACT1 131U9 TRASI TIE O LEUET

ACT, ~ 182 63AT.E 0.10.0*
ACTIM2z196A3.ET. k0.0* I.T..

ACT,1219Z.UF. 10 .E0*

Ac AT22,24916) 1 ,QUIT-2,9TG.3
-A' -AT22,ZS,1)AS.EQ.3.* PRO4OTING CAPTAINS W/INSPEC

ACT222,61112/CAPT-ABS,(9)A?.GT.D.* TSAC

ACT,23,21,UF9A.O.1 TRANSIT TIME FOR CAPT(INSI'S

ACT,22,219(blT-IRETATN-29(9§AI.GT.G.*
ACI,24,29,Co,r.as
ACT,2S,48,(9) A7.EQ.4l*
ACT,Z5,3a,(9) *7.EQ.l0*
A CT 92595S39(91 A7.EO.49'
AcT,28,3G0I(91 A7.EO.10.* OTHERS
AcTZ8,4 a b1)5fAOSPEC-1,191A7.EO.4I.s
ACT,28.5 0 (616/AOSPEC-Z,(9)A7.[Q.M9.' AEOHR
AC 930t 19(91 MALEEOTHER
ACT,31, ZUF
A CT 32,34 (9) t.GE.A,3*
ACT:3,3?.8 (9AS.EO.3.* CAPT GENERAL LAWYERS
ACTv 2, 3(9) A41Eo.22.0*
A CT321,311612/CPT-10Rt19)AI.GT-.$
ACT,33,31 UF 90 TRANSIT TIMr FOR MALE CAP(A1'S GENERAL LAWYERS
AC ,310,35.(91AI.EQ.Z.* FEVALE OTHERS

ACT, 36,3S 1(9)1.GE.A3*
ACT,36,38199195.Ea.3.0 FEMALE CAPT GENERAL LAWYERS
AC1,36937,9)A10.E0.22.00
ACT,369359(61 j2/CP1-10R, I 9A1.GT.O.f
ACT,37,359UF,9* TRANSIT TIME FOP FEMALE CAP(A)'S GENERAL LAWYERS
AC,40,45,99141.EC.Z.0 FEMALE CONTRACT LAWYERS
ACT 4,4~6 ,Uf,!
ACT,46,34 ,(91T1.GE.A3*
AC,46,'&8v(9JAS.EQ.3** FEMALE CAPT CONTRACT LAWYERS
AC,46,47,(9)##i.EQ*22.0#
AC,46,459(61 71CPT-ISTW (9)AI.GT.C0
ACT 47,115,UF,90 IRANSIT TIME FOR FrMALE CAPIA1'S CONTRACT LAWYERS
ACTORI,991E.. MALE CONTRACT LAWYERS

A T42,34,19T.GEA30
ACT,42,48091Aj0.3. MALE CAPT CONTRACT LAWYERS

9.ACT0 , ' '3, 1 9) A' .EO. 2 *0
ACT ,, 2,a1,(6)9ICPT-ISTM.(9)A1.GT.O).*
ACT.'a3t,1:UF990 TRANSIT TIME FOR MALE CAPIA)'S CONTRACT LAWYERS
ACI,50 5 191AI.EQ.1.o PALE CAPTAINS OTHER LAWYERS
ACT , SIS2 UF,S*
ACI,52,34'a,1T*GE.A3* MALE
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ACT52,S8,(91A5*EO.3** MALE CAPT OTHER LAWYERS
AC S2,S3,(9)A%.EO.22.0*
ACTS2,5I .(91 A .GT.O .*
ACT 53951,UF9* TRANSIT TIME FOR MALE CAP(Al*S OTHER LAWYERS
ACTSOSSt(9 Al.EO.2.* FEMALE CAPTAINS OTHER LAWYERS
ACT 5656 ,UF, *
ACT Sf,34,f9)T.GE.A3*
ACT,56,58,(9105.EO.3.* FEMALE CAPTAINS OTHER LAWYERS
ACTS6vS749IA1 .EC.Z2O*
ACT ,56,55 ,(6) e/CAPT-ZST, (91A1.GT.O.*
ACT S7,55,UF,9* TRANSIT TIME FOR FERALE CAPIAI'S OTHER LAWYERS
ACT:34,S9gCOO.O*
ACT 389619(9)A1.EQ.Ios MALE MAJORS GENERAL LAWYERS
ACT 6 ,62 UF 6*
ACT,6Z,64 (9 1T.GE.A3* MALE MAJORS GENERAL LAWYERS
ACT 62 689) AS.EQ.%.* PPOMOTE TO LTC

" .- ,. ACT.62,63,I91AQ.E.30.00
ACT v626 ,191AI.GTe*e.
ACT,63 6UF 9* TRANSIT TIME FOR MALE MAJ'S GENERAL LAWYERS
ACT,48G71T(91Al.EQ.1.* MALE MAJORS CONTRACT LAWYERS

ob pe:ACT.71.72,UFpf*
ACT 72,I4,(9 11.GE.A3* MALE MAJORS CONTRACT LAWYERS
ACT,72T8,(9AS.EQ.q.. PROMOTE TO LTCACT,72,73,19, A :.EO.3O.O*
ACT,72tTI ,(9) Al.GT.Q.*
ACT 7397IUF9* TRANSIT TIME FOR MALE MAJ'S CONTRACT LAWYERS
ACT S""I, 19)A1.EO.l.e MALE MAJORS OTHER LAWYERS
ACT•,81,82'UF, *
ACT 8Z:64 t9)T.GE.A3* MALE MAJORS OTHER LAWYERS
ACT:2,88 9) *S.EO..* PROMOTE TO LTC
ACT.8253:19 A4.EO.30.O*
ACT:82,8 ]0,(91AI.GT.O.*
ACT983981,UF,9* TRANSIT TIME FOR MALE MAJOS OTHEQ LAWYERS
ACT,3 8,65,9)Al.EC.2.* FEMALE MAJORS GENERAL LAWYERS
ACT .65,66 ,UF ,6*
ACT 66,64i9 8T.GE.A3* FEMALE MAJORS GENERAL LAWYERS
ACTw66v68,(9iA5 .EO.4.* PROMOTE TO LTC
ACT,66,67,(91A4 .EQ30.0*
ACT 66,65 (9 AI.6.0.
ACT,67 65UF9* TRANSIT TIME FOR FEMALE RAJ*S GEN PAL LAWYERS

. ACT , TS.75991AI.EO.2.* FEMALE MAJORS CONTACT LAWYERS
ACT.7St76 ,ur,(*
ACT,76,64,1917.GE.A3* FEMALE MAJORS CONTRACT LAWYERS
ACT 76,78,(9)AS.EQ.q. PROMOTE TO LTC
ACT ,76,?,(9)Aq.EO.3c.O*
ACT ,76,75,(9) A.GT.O .*
ACT,7775 UF,9* TRANSIT TIME FOR FEMALE MAJIS CONTRACT LAWYERS

* - ACT9589BS59)AI.EQ.Z.* FEMALE MAJORS OTHER LAWYERS
ACT ,85,86 UF, 6*
ACT98664,19)T.GE.A3* FEMALE MAJORS OTHER LAWYERS
ACT,86,88,(91 AS.EQ0.4. PQOMOT TO LTC
ACT,86,87,(9)Aq.EO.30.0*
ACT,86,85,(9) AI.GT.O.*
ACTa785 UF,9* TRANSIT TIME FOR FEMALE MAJ'S OTHER LAWYERS
ACT ,6O89 ,Co0 .O*
ACT v6a91,(91Ae.-EQ..* MALE LTC'S GENERAL LAWYERS
ACT,91,92 ,UF 7*
AC,92,9'.,(981.GE.A3* MALE LTC'S GENERAL LAWYERS
ACTr92,98.(91 S.EQ.5.* PROMOTE TO COL
ACT 9929939 A4 *EO.0.- ' " 9 1 I : E . 4 .0 *

. ACT,92,91,(9IA .. 0
ACTt93.91,UF,9* TRANSIT TIME FOR MALE LTC'S GENERAL LAWYERS
ACT 68,95,(98A1.EQ.2.* FEMALE LIC'S GENERAL LAWYERS
ACT .95 .96 ,UF, 70
ACT,9&v94,(9T.GE.A3* FEMALE LTC'S GENERAL LAWYERS
ACT 96,98 9IAS.EQ.5.* PROMOTE TO COLONEL
ACTI96r97i( 9| D1.EO.140-0*
ACT 96,95 19) AI.GT.O.*
ACT,97 95 UF,9* TRANSIT TIME FOR FEMALE LTC'S GENEPAL LAWYERS
AC1:7 ,|i IO)AI.EO.. MALE LICtS CONTRACT LAWYERS
AC p 101 #!02UF9 7*
ACT )r2, (q19)T.GE.A3* MALE CONTRACT LAWYERS LEAVE SERVICE
ACT t 102t|08• AeEQ .5.4 PROMO TE 0 COLONEL
AC T, 10291O3,I(lA4.:q .%0.. THS ACCT
ACT.102iO1(91AI . REMAIN FOR IYR
ACT lf3 1 1OlUF•9* TRANSIT TIME FOR MAL LTC'S CONTRACT LAWYERSAC:7 , 9AEQ.2 PAL LTCOS CONTRACT LAWYERS~At1,:105 106 U,7

ACT 106,Qq9, 91 1 .GE.A3S FEMALE CONTRACT LAWYERS LTC'S LEAVE SERVICE
ACT 106O , I 9AS.EQ.5.* PROMOTE TO COLONEL
ACT.106*107,T (9lA*.EQ.40.* THS ACCT
ACT,106,1CS,19lA1.GT.O.* REMAIN FOR IYR

D-1-3
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ACT, 107,105,UF,9* TRANSIT TIME FOR FEMALE LTCOS CONTRACT LAWYERS
ACTtaa.121j(9 )AelEQ.1.' MALE LTC'S OTHER LAWYERS
iC7 . 11 A ZU~

ACT ?IZ UF 7*
ACT,)1,9% (91 GE.A3* MALE LTC*S OTHER LAWYERS LEAVE SERVICE
ACT,11 8, 1,tV)AS.EQ.5.* PROMOTE TO COLONEL
ACTI12,113949iA4.EQ.*O.O* THS ACCT
AC 11|Z| 2 1, 9)A1.GT.O.* REMAIN FOP IYR
ACT:113 111.UFt9* TRANSIT TIME FOR MALE LTCOS OTHER LAWYERS
ACT, a, lis,(9 AI.EQ.2.* FEMALE LTC'S OTHER LAWY RS
ACT,IS,16.UFj:*
ACT:11699, 4191TIGEFA3O FEMALE LTC'S LEAVE SERVICE
ACTIlbol I8" 9)AS*EQ.S.* PROMOTE TO COLONEL

", -ACT,116911-1 19JA4.EO.40.0* THS ACCT

1ACT&S19 AlGT.O.* REMAIN FOR ITR
- ACT, I1,l ,UF9 TRANSIT TIME FOR FEMALE LTC'S OTHER LAWYERS. ' ~~ACT,94~l,~C0

', ' AC1,98,121, 9 JA1eEO. 1.* MALE COLONELS
ACT,10,Zqt11 3AI.EQ*1.* MALE COLONELS
ACT,11S,121,(CA O.EO.1.* MALE COLONELS
ACT, 121 122,UF,8*
ACT,I22,1?2,(9IT°GE.A3*
ACT,122,128,(9)AS.EQ.6.* PROMOTE TO GENERAL
ACT,1221213, 1)A%.EQ.5O.0*
ACT,122121,1 )A1.6T.O.*
ACT,123 121.Ur,9* TRANSIT TIME FOR ALL MALE COLONELS
ACT 98, iS (9)AI.EoQ.2. FEMALE COLONELS
ACT,1O8,ZZSt 0 lA1.EQ.2.* FEMALE COLONELS
ACT, 1259(QI.EQ.2.s FEMALE COLONELS
ACT,125S,126,UF .*
ACT,1Z6, ,( fT.GE.A3*
ACT:126:12,0leA5-EO.6.* PROMOTE TO GENERAL
ACT 1Z6, 127,69)A%.EO.50.0*
ACTv12bv12S IV)Al.GT.O.*AcT,177,125tUr,( T TRANSIT TIME FOR ALL FEMALE COLONELS

AT 124 9,C 1 , CI. 0*
FIN*
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ANNEX II TO APPENDIX D

DATA INPUT DESCRIPTIONS FOR Q-GERT NETWORK CARDS

GEN.- general project information

rawl Associated
Number Duscription Value Default Editing Errrs

1 Card type GEN (Rquired) - 'GEN' 8101
AM* fied (up 12 Jlpuent.Iirtactu

I Analyt m significant 12blana must be lphabtic (oly fihst 102
_____ _____ _____ characters) 12 charater are processed) _ _ _

3 Projectnsame atnumber Al*afield 12 blonk (me previos field) 103

4 Mouth Integer I Integer Letwm noadl12 104

5 Day Integer I Integerhewnoan .. 31 105
6 Year Integer 2001 Integer between 1970 and 2001 106
7 Number at STAtistics nods Integer 0 Integer be1 e 0 and oazim-m umbe 10

I Iof nods
8 Nuabor of SlNkndo Integer 0 lategerbete0nand MLUimuiinumber 108

af no

9 Number of SINhnode releestoada run Integer value inFiedS8 Integer 109

10 lim to end em run of the network Reel 11m0 Postive real10

11 Number of runof thenetuuk Integer 1 positive integer III

12 Indictorfor outrA reportsain addition FirtunFahnit T orE'or V r 112
to tbeflnel summry pont cumulative &Fc

___________ ~~Ru% Summary Only _ __ _ _ _ _ __ _ _

13 Redmblhtmoeflekp . Nomuspieg reul .113

14 asMUWM 311ber efetIk"M Wth each Integer Nem-nepdwe litgr 1
wasecti.ong throqh the astwert _____ ____ _________ __

15 u 11111 h~me bWMW OdeeMttrC1a Integer maim roing Integerbe1 0.and asof
rael 11 115

16 N. mueraroedingoofvtbtacing Integer Value of Fild 15 Integer beI . vl. of Field 15
(tin romwill be traced) and al"eof Field 11 116

17 Rm mmbr fobeginnig ofndal trafte Intge 0-.mtracing Watgerbe1weenand lae i ild 11 115

13 Rom nuber foreaft fdd 111t410! Vluei IstegerbeIwevan 11e
tba.(this i trowd) AM 1d7 inField17 and "Jut in ldd11

193 A- I didrtatly OVAtards9b auel Alinput cre,h 1 ii
withmer m to be IWW ~ ADica listed 1

20 bettieogn I ?- No aeatio 23.'E .'E. orTA' 120
B-No zawAmi (Ewl- Eho spprmed
if any imput discrep-

-4.AL- No ifu
fatal imnpztdhafe

21 Largst sdsenmber defined by Intge W D Intege
wer Spti .JywhmincAng

% largetacttY ninberdelee Intege MXNPO Integer
4.by -r.*I* y wbo incding

sabetworls).
. 4

D-11-1
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2. REG-ngqu nod, desciin or SOU-sou me. nod. descrption ___

NVi. DODU*aloDr Bdit% Erinu
ICud tp WAxr SOU (Riqood - RI'. *SW' M0

2 NablMaker how. aktqi&) ~between ad mariate 2

aaIitut. 11soltdthuflst Whbaetu debul)

5 ON &m.ohmdad Isroohlivaoi~e Dutieridic - 7, 197, ar'N 20

red (andid"a tab s t
AU (eaditiml. tuba ii) _ _ _ _ _ _

6 har-htthisbduiltomrb Nub M ifSOU 206
NamU if RBWO _________

7 Critrin foruumaating n attibuteat& Hold the attribute ad of Lut T, Sa '2D7
With A tUmutIOm Pin thnuh A.DlW thu DIt=iisii

Lot
or hold athibatoa t of the
transation with the

SMJtut vaue.agive
attribute

-' VAS 'alue inignmeata to attribute ftascin

lf Srd oabr Big ich uignm the bto r (uqird MrTieg owe unmzimum numbr 8802

3 Nmber f the auibut to bhe hu Itg 1ee nogr Vuwu 1f fdoumu r 880

VAS - ue asohom en toattitteaofbots.ton

uurem Uutdltnniamypo

I __Cud__ ____ V~JA I _________-_AS_

2 No ume rart hu ignm uuu is agtr~u toO ltoger(oue!) I tegrol 80nd5aimz

assignment ito be ade ________u

4 itili"no ucintp ( h hrce DcomfS. j-2cosa Dfo al l8

Milon".s fd.tVA a
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ACT- Activity description

FAM Assoiated
Number Duncite V__ _____ Editing rm

I CwdTyps ACT (Requirad) -'AC' a000

*2 Start made blow (Required) Numbsr of. singis nd. M0

3 Rod 2 11It0blw (Roquired) Number ofas niqndsota 003
, wemmbly node)

4 Disibuhtimm m tps 2omre W0 -2 2 2character ID frm TaleA 1004
Idween

_ _ _ _ _ _ (Table Al)

5 Paramter setnumbsr or ue of ItegerRedl 0. 1006
-otent

6 Aovilynamber/ IsgrSystem- Wter between 0Wdmaximum numn 1006
wiged oactiity numbr 900

9105

labol for sm idetifiotie a Chaacter Blank

7 Tbe - I ofamon p u wated Intoe Nm-ngative integer 1007
by this 5r__ _ _ _ _ _ _ 9007

a Prbeilat (oulyp plimhl if Rel number 0.5 Rmb beeram 0.ndLornm- 100S
tm~t od, I ra~,cig~ , bstweamd Uptive WM 900

startu de is a weC Leccllrlbulum"era Mal) Weeprk

8 Order of tlat mdtim Non-nOeiv, (-, ,,l- Non-sptivs nme 9e
somberOsiw m taderb-..'I bimebwmi of dat 00b aonl) reindo

is a Se LU m* POR rbl) InPut
9 Cmditium ad (only appkbi e ibm Startdte 1009

ifautnsdebasTr Cu. Ltw alsue 9W0Inmb, (NLp R). 0010
9011

* Po each activity aenating from a stnt node with F (medltionJL take ftt) output, an order value ahould be specified When the start
node8 rineae.d., omditio an associated branches will be tested In aucending order (low values fist) basd an this value

The "preferred oder" for selection from free serns is ascending orda (low value lfst) based on this value
*Codtion oda allowed a T.R.V Time .A. Value

Tr.Ak Time .A. Attribute k
Aa.AV Attribute j.A.Value
Aa A.Ak Attribute j.Auribut k

NLR Node i Releeed
N.N Node i Not Relemed
NAf.R Node AJR1A

NA. Node Ajf Noat 'Rle

D-II-3
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SINV sink node description or STA statistics node description

id Amsciated
Number Deecrptio Value Default Editing Ehr,

1 ar type SIN atSTA (Required) - 'SIN'arSTA' M00

2 Nods numbuAebe for outpu idmni. 1ntager characters (Required)/ Integer between 1 ad mauimuin am0
CainBlobk numnber of no

3 Iatiel numberaf iamin tramotciom Integer I Poeitive integer 80
FOmie the node

4 Iueqetnumbero dinteger (to aP*cf infinite Positive integer 80
;==4 trmedcasto nsedo ode infinte, ma default)

(after the fin el..) _ _ _ _ _

5 chputamemaotuiti mlno Probablitic Detrministic - ,D'TorA 2D5
Deterministic
First (conditinael take

A (coeditimal taeeAll

6 Raitclquetitin tohe ollUte Fbs(time oflhotrmieh) fin&t -'.,B, r'D' 306
Alitimue of all oe.)
Between (tim. between
ishoj
Interval (time interval from
mart macet marking df
trranm to Mimsme o
t"i node)
Delay (delay from fin ar
dv*Wtr..ta

_____________________ thenodAQ*i 10111d)__________ ____

'Numbe cipi Value Default Editing Err

%, 7 ITheqperlimitofthsfiustlforthe Ree or'N' N-socre- Reg or'N'
bitgstbe obtained forthis nod. portingof

The linst call of the histograma will mtain Statistics
th ub tmthe st1tti of

*interet at tla ndad a valuesthen
orequal to the value given in this field.

I 7Uewidth fbcd alel ofthe hitra. Redal N-mo e- Positive redarW
Each histogram cuneain 20 celis pooting of
lin cell will ceutain the sumber odsald
imathe statistic afintervat at this

node hod a value greater than the upper
limitof the firstmoil (IField 7) plus
18 1 anlwidth W" 8d).____________ __________

9 Criterion fo aveing anattibdulat Holhe attibuteeet of th Lot T,T, OD' 206
with atramaction puin through a node Itramactie. atrving

Ledt
orhowd attribute est d the
trauati with the

Smallest value in agven
attribute

Eluetvalusbea given
attribute

If Small or Big mpend, the number Integer or Maik Tim Integer between 1 and maamum 7207
d the attibute tobe ned orM'hfor Marklm numberof atteibutoepeWfedfor a
mak time tractimnor'W

FIN. -fniah of all networks
Feld Assocated
Numer Deeceiption VAlue Default Editing Errore

I Card type FIN ~ (A blank Blank cador IN' 1301
Iwodmaybe 80

lOf FIUCer)
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APPENDIX E

USER MANUAL FOR THE JAG OFFICER PERSONNEL MODEL (JOPM)

E-1. GENERAL. This appendix provides the user a handbook for a better
understanding of the operation of the model. This appendix can be used as
a user/programer manual, or in conjunction with other chapters to gain a
thorough appreciation of the model operation.

E-2. INTRODUCTION. JOPM was constructed using the Q-GERT software package
and FORTRAN programs to perform specific functions. Those interested in
modifying JOPM code or input network should become familiar with the refer-
ence cited in Appendix D. This appendix will deal with: (1) the links
between various FORTRAN subroutines that supplement Q-GERT; (2) the neces-
sary procedures and runstreams to run the model; (3) a description of user
input requirements; and (4) a discussion and explanation of the output reports.

E-3. SUBROUTINE SUPPLEMENTS. The subroutine MAIN sets constraints which
are used by the Q-GERT software and calls the Q-GERT routines DATIN and
GASP to process input data and handle the operation of the simulation, re-
spectively. The supplemental subroutines, using FORTRAN code, provide the
logic necessary to simulate officer flow through the OJAG. The three sub-
routines recognized by Q-GERT are user input (UI), user function (UF), and
user output (UO) (see Figure E-I). These programer provided routines will
be referred to as JAG subroutines. To inspect the code in these subroutines
see paragraph E-4(d).

DATIN

L I

Figure E-1. JAG Subroutines

E-1
I~
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a. User Input (UI). UI is called only at the very beginning of a simu-
lation. Through the UI subroutine, the user can tailor JOPM to policies
under consideration through user-defined input. The hierarchical structure
of UI can be seen in Figure E-2.

.4l

E RE- 1N-SST- -E

Figure E-2. UI Subroutine

(1) READIN. The first call of UI is made to READIN. It is here that
specific parameters and input data are read into the model. READIN then
calls HISTA to initialize values that will later be used to chart histograms.
READIN also calls SUMTST, a subroutine that ensures that cumulative prob-
ability distributions sum to 1.00. For a detailed description of the input
data see paragraph E-5.

(2) INITIA. The subroutine called INITIA is next called by UI. INITIA
initializes values that will later be used by JOPM.

(3) SSTATE. The subroutine called SSTATE determines the current force
distribution and represents the initial force. SSTATE also calls INSPEC
and ADSPEC to randomly assign specialties to appropriate officers.4

b. User Function. UF is the busiest of the JAG subroutines. UF is
called throughout the simulation and is used to make decisions to determine
the Q-GERT network paths. There are 10 user functions, known to Q-GERT as

4.- UF 1, UF 2, ... , UF 10. For a hierarchical structure see Figure E-3.

E-2

A' ." .", ... ,, ,. . \\ . :
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KF FL_ P, P i

Figure E-3. UF Subroutines

(1) NEWLTS. In this subroutine, attributes for new lieutenant acces-
sions are determined. These attributes are time-in-service, time-in-grade,
and initial and additional specialties.

(2) NEWCPT. UF 2 is virtually identical to UF 1, except it is used
for new captains.

(3) PROLTS. The processing of lieutenants occurs in UF 3. In this
user function it is determined whether a lieutenant will resign from the
service, be removed from the service, get promoted, go to school, or serve
another year at the same grade. If a lieutenant is promoted, HISTA is called
if a promotion occurs collecting data for use in output reports. A flow
chart depicting the decision logic for each of the steps in this subroutine
is presented in Figure E-4.

(4) PROCPI. This is a special routine for captains who are newly
promoted or newly accessed. Captains serve one year in this status. Pro-
cessing occurs in UF 4. The subroutine determines whether these new captains
will resign, get fired, get promoted or choose a specialty. The subroutine
ADSPEC is used to determine the law specialty, and the subroutine HISTA is
called if a promotion occurs. A flow chart depicting the decision logic
for each of the steps in this subroutine is presented in Figure E-5.

E-3
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(5) PROCPA. UF 5 processes captains who have chosen career paths.
They have an opportunity to resign, be removed, get promoted, go to school,
or return for another year in grade. If an officer is promoted, HISTA is
called for preparation of output reports. A flow chart depicting the deci-
sion logic for each of the steps in this subroutine is presented at Figure
E-6.

(6) PROMAJ. UF 6 is essentially the same as UF 5 except that it is
for majors. A flow chart depicting the decision logic for each of the steps
in subroutine PROMAJ is presented at Figure E-7. This same logic is utilized
in processing other field grade officers, thus the flow charts for these
other processes are not presented.

(1) PROLTC. UF 7 processes lieutenant colonels in a similar manner
to UF 5 and 6.

(8) PROCOL. UF 8 is similar to UF 5, 6, and 7 but is for full colonels.

4.. (9) PROTHS. UF 9 determines the amount of time an officer will remain
in a THS status.

(10) PROREP. UF 10 keeps records of populations while the simulation
is in progress.

c. User Output (UO). The UO routine is used to produce reports when
the simulation is terminated. UO has three subroutine calls. For a graphic
representation, see Figure E-8.

(1) HISTA. HISTA is also called during other phases of the simulation.

HISTA determines limits and points to be plotted in a histogram. At the
A end of the simulation the charts are produced.

(2) PLOT. PLOT uses information gathered in PROREP to call another
routine called USPLO. USPLO uses the information in PLOT to produce graphs.

(3) USPLO. To produce a graph of the final information gathered, UO
calls USPLO directly.

E-6
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USPLO PLOT HISTA
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Figure E-8. UO Subroutines

E-4. MODEL OPERATION PROCEDURE. There are certain preliminary procedures
that must be done to-prepare the JOPM for use. The model must be compiled
and mapped before model execution can take place. If no changes are to be
made to the subroutines these procedures only have to be executed once.
Every time the subroutines are updated, however, these procedures must be
executed. It is unlikely, though, that changes will be made to the software.
The runstreams of these procedures can be seen in Annex I to Appendix E.

a. Compilation. In order for the computer to execute the model it must
be able to understand the code. Compilation converts the FORTRAN code into
machine language elements called relocatable elements. There are three
types of subroutine areas that must be compiled.

(1) Procedures. Any FORTRAN procedures that are to be used in the
various subroutines must be processed with the @PDP processor prior to any
other compilation. The Q-GERT subroutines use a procedure called PROC1.
This procedure is also used in the JOPM subroutines along with a second
procedure called PROC2. The PROCI procedure in the Q-GERT subroutines and
the JAG subroutines must be identical. To execute the compilation of the
procedures, use the command @ADD FILENAME.COMPILE/PROCEDURE.

(2) Q-GERT Routines. The Q-GERT subroutines must also be compiled
initially. If any changes are made to PROCi, all the Q-GERT subroutines
must be recompiled. There are 104 subroutines in Q-GERT to be compiled.
The command to compile the Q-GERT subroutines is @ADD FILENAME.COMPILE/ALL.

E-9
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(3) JOPM Subroutines. After the Q-GERT subroutines are compiled, the
specific JAG routines must be compiled. There are 22 subroutines compiled.
when the command @ADD FILENAME.COMPILE/JAG is used.

b. Mapping. After the relocatable elements are produced, they are col-
lected into an executable module. To map (collect) the relocatables, use
the command @ADD FILENAME.RUN-MAP.

c. Execution. When the above procedures have been completed, the model
is ready for execution. The file FILENAME.DATA contains the input data
that can be changed without having to execute any of the preliminary pro-
cedures. A detailed discussion on the input data is in paragraph E-5 and a
copy of the data file is in Annex II to Appendix E. When the data is satis-
factory, the model can be executed using the command @ADD FILENAME.RUN-JAG.
The model will run for approximately 3-5 minutes before output can be re-
ceived.

d. Printouts. The runstream for execution of the model has the ability
to list the JAG subroutines used in the model. If these printouts are de-
sired, the runstream must be edited. Changing all or some of the "@ . " to
"@" will provide the user with hardcopies of the subroutines. Some of these
subroutines have been included in Appendix F.

E-5. USER INPUT FILE. This paragraph deals with the various elements of
the input data. The input data can be changed by the user to simulate speci-
fic needs. A sample data file is included at Annex II to Appendix E.

a. Introduction and Format. All entries must be right justified in the
field. If a number is a whole number of a real type, it must have a decimal
in the right-most column.

(1) Definitions

(a) Integer - any whole number.

(b) Real - any number, whole or decimal. Real numbers must
include decimal points.

(2) Notes

(a) Asterisks. Data categories marked with an (*) are general cate-
gories. These data are not played in this simulation, but the model calls
for values. These data could have been eliminated, but they were included
to keep the model general. Values must be included to run the model, but
changing these values will not change the output.

(b) t. All initial specialties in this case will be the same, so a
1.00 must be entered in one of the 24 fields.

(c) tt. Because only one INSPEC is played, only one probability in
the same field as above is necessary.

E-10

. .' *~



CAA-SR-85-19

'. (d) Comment - Any references to ADSPEC are general references. In
the context of JOPM it refers to lawyers who maintain an expertise in a
special law area such as contract law.

b. Specific Data Elements. In general, each data set is preceded by a
4-row heading section describing the data. See Annex I.

(1) Lieutenant Additional Specialty Switch. This is an option that
allows lieutenants, upon promotion to captain, to choose an additional
specialty.

Number of fields: 1
Number of records: 1
Line: 5
Format: integer

Record Field Column Description Variable

1 1 15 LT additional specialty switch LTADSW
1-allows LTs to choose an
additional specialty

O-does not allow LTs to choose
an additional specialty

(2) Years to Check Captains. This is the time in service attained by
captains when screening is to take place.

Number of fields: 2
Number of records: 2
Line: 6-7
Format: real

Record Field Column Description Variable

1 1 13-15 Year in service at which first TISICK
screening will take place

2 1 13-15 Year in service at which second TIS2CK
screening will take place (must
be TISICK)

(3) Automatic Force Leveling Switch. This is an option to allow
field officers to remain in the system if the force is below authorized
strength, even though the officer has attained maximum time in service.

Number of fields: 3
Number of records: 1
Line: 12
Format: integer

E-11
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Record Field Colum Description Variable

1 1 5 O-switch is off for MAJ
1-switch is on for MAJ NREP3

2 10 O-switch is off for LTC
1- 1-switch is on for LTC NREP4

3 15 O-switch is off for COL
1-switch is on for COL NREP5

, f (4) Lieutenants. Number of lieutenants in the initial force and the
fraction who are male.

Number of fields: 2
Number of records: 1
Line: 17

* Format:

2 Record Field Column Description Variable

1 1 15-20 Number of LTs; integer type NUMB(1)
A 1 2 47-50 Fraction of LTs which is male; real PMALE(1)

type

- (5) Captains. Number of captains in the initial force who have just
been promoted/accessed and the fraction who are male.

Number of fields: 2
Number of records: 1
Line: 22
Format:

Record Field Column Description Variable

1 1 15-20 Number of CPTs without additional NUMB(2)
specialties; integer type

1 2 47-50 Fraction of CPTs without additional PMALE(2)
specialties who are male; real
type

E-12
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(6) Captains - Established Paths. Number of captains in the initial
force who have chosen career paths and the fraction who are male.

Number of fields: 2
Number of records: 1
Line: 27

A Format:

Record Field Column Description Variable

1 1 15-20 Same as (7), except for CPTs with NUMB(3)
additional specialties

1 2 47-50 Same as (7), except for CPTs with PMALE(3)
additional specialties

(7) Majors. Number of majors in the initial force and the fraction
who are male.

Number of fields: 2
Number of records: 1
Line: 32
Format:

Record Field Column Description Variable

1 1 15-20 Same as (7), except for MAJs NUMB(4)
1 2 47-50 Same as (7), except for MAJs PMALE(4)

(8) Lieutenant Colonels. Number of lieutenant colonels in the initial
force, and the fraction who are male.

Number of fields: 2
Number of records: 1
Line: 37
Format:

Record Field Column Description Variable

1 1 15-20 Same as (7), except for LTC NUMB(5)
1 2 47-50 Same as (7), except for LTC PMALE(5)

(9) Colonels. Number of colonels in the initial force, and the frac-
tion who are male.

Number of fields: 2
Number of records: 1
Line: 42
Format:

E-13
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Record Field Column Description Variable

1 1 15-20 Same as (7), except for COLs NUMB(6)
1 2 47-50 Same as (7), except for COLs PMALE(6)

(10) Initial Years (TIS) - Lieutenants. Probability distribution for
number of years already served by initial force and newly accessed lieutenants.
Entries must sum to 1.00.

Number of fields: 15
Number of records: 1
Line: 47
Format: real

Record Field Colun Description Variable

1 1 2-5 Probability of 1 year of service PTM1(1)
1 2 7-10 Probability of 2 years of service PTM1(2)
1 15 72-75 Probability of 15 years of service PTM1(15)

(11) Initial Years (TIS) - Accessed Captains. Probability distribution
for number of years already served by newly accessed captains. Entries
must sum to 1.00.

Number of fields: 15
Number of records: 1
Line: 52
Format: Same as (10) except variable array = PTM2(year)

(12) Initial Years (TIS) - Initial Force Captains. Probability distri-
bution for number of years already served by initial force captains with
established career paths. Entries must sum to 1.00.

Number of fields: 30
Number of records: 2

*Line: 57-58
Format: real

Record Field ColuI Description Variable

1 1 2-5 Probability of 1 year of service PTM3(1)
1 2 7-10 Probability of 2 years of service PTM3(2)
1 15 72-75 Probability of 15 years of service PTM3(15)
2 Same as Record 1 for years 16-30

E-14
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(13) Initial Years (TIS) - Majors. Probability distribution for number
of years already served by initial force majors. Entries must sum to 1.00.

Number of fields: 30
Number of records: 2
Line: 63-64
Format: Same as (12) except variable array = PTM46(1, year)

(14) Initial Years (TIS)- Lieutenant Colonels. Probability distribu-
tion for number of years already served by initial force lieutenant colonels.
Entries must sum to 1.00.

Number of fields: 30
Number of records: 2
Line: 69-70
Format: Same as (12) except variable array = PTM46(2, year)

(15) Initial Years (TIS) - Colonels. Probability distribution for
number of years already served by initial force colonels. Entries must sum
to 1.00.

Number of fields: 30
Number of records: 2
Line: 75-76
Format: Same as (12) except variable array = PTM46(3, year)

(16) Tlme-n-Grade - Newly Accessed Captains. Probability distribution
for number of years already served in grade by newly accessed captains.
Entries must sum to 1.00.

Number of fields: 15
Number of records: 1
Line: 81
Format: real

Record Field Column Description Variable
1 1 2-5 Probability of 1 year in grade PTIG2(1)

1 2 7-10 Probability of 2 years in grade PTIG2(2)
1 15 72-75 Probability of 15 years in grade PTIG2(15)
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(17) Time-in-Grade - Captains. Probability distribution for number of
years already served in grade by initial force captains with established
career paths. Entries must sum to 1.00.

Number of fields: 15
Number of records: 1
Line: 86
Format: Same as (16) except variable array = PTIG3(year)

(18) Time-in-Grade - Major. Probability distribution for number of
years already served in grade by initial force majors. Entries must sum to
1.00.

Number of fields: 15
Number of records: 1
Line: 91
Format: Same as (16) except variable array = PTIG46(1,year)

(19) Time-in-Grade - Lieutenant Colonel. Probability distribution for
number of years already served in grade by initial force lieutenant colonels.
Entries must sum to 1.00.

Number of fields: 15
Number of records: 1
Line: 96
Format: Same as (16) except variable array = PTIG46(2, year)

(20) Time-In-Grade - Colonels. Probability distribution for number of
years already served in grade by initial force colonels. Entries must sum
to 1.00.

Number of fields: 15
Number of records: 1
Line: 101
Format: Same as (16) except variable array = PTIG46(3, year)

(21) Yearly Accessions - Lieutenants. The number of new lieutenants
to enter the force each year.

Number of fields: 30
Number of records: 3
Line: 106-108

eFormat: integer
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Record Field Column Description Variable

1 1 1-5 Number of new entries - year 1 NALT(1)
2 6-10 Number of new entries - year 2 NALT(2)
10 46-50 Number of new entries - year 10 NALT(10)

2 Same as Record 1 for years 11-20
3 Same as Record 1 for years 21-30

(22) Yearly Accessions - Captains. The number of new captains to enter
the force each year.

Number of fields: 30
Number of records: 3
Line: 113-115
Format: Same as (21) except variable array - NACP(year)

(23) New Accession Gender. Probability that a new accession will be
male. This is used in conjunction with inputs (21) and (22).

Number of fields: 30
Number of records: 2
Line: 120-121
Format: real

Record Field Colum Description Variable

1 1 2-5 Probability that a new accession will PMO(1)
be male for year 1

1 2 7-10 Probability that a new accession will PMO(2)
be male for year 2

1 15 72-75 Probability that a new accession will PMO(15)
be male for year 15

2 Same as Record 1 for years 16-30

(24) Continuation Rates. Probability of remaining in the service,
based on gender, grade, and years in service.

Number of fields: 300
Number of records: 20
Line: 126-157
Format: real
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Line Field Column Description Variable

126 1 2-5 Probability of continuation PSTAY(1,1,1)
for a male LT with 1
year of service

126 15 72-75 Probability of continuation PSTAY(1,1,15)
for a male LT with 15
years of service

127 Same as 126 for 16-30 years
of service

128 Comment
129-130 Same as lines 126-127 for PSTAY(1,2,year)

CPTs
131 Comment
132-133 Same as lines 126-127 for PSTAY(1,3,year)

MAJs
134 Comment
135-136 Same as lines 126-127 for PSTAY(1,4,year)

LTCs
137 Comment
138-139 Same as lines 126-127 for PSTAY(1,5,year)

COLs
140 Comment
144-157 Same as lines 126-139 for PSTAY(2,grade,year)

females

(25) Maximum Years. The maximum number of years an officer will be
allowed to remain in the service, by grade.

Number of fields: 6
Number of records: 1
Line: 162
Format: real

Record Field Colum Description Variable

1 1 6-10 Maximum years for LT SVCMAX(1)
2 16-20 Maximum years for CPT newly SVCMAX(2)

accessed/promoted
3 26-30 Maximum years for CPT with SVCMAX(3)

established career path
4 36-40 Maximum years for MAJ SVCMAX(4)
5 46-50 Maximum years for LTC SVCMAX(5)
6 56-60 Maximum years for COL SVCMAX(6)
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(26) Captain Retention Rates. Percentage of captains to be retained
during the TlSlCK variable year of service or T1S2CK variable year of service.

Number of fields: 2
Number of records: 1
Line: 167
Format: real

Record Field Colum Description Variable

1 1 17-20 Percentage of CPTs at the TISICK CMAX1
years of service window who are
to be retained

2 47-50 Percentage of CPTs at the T1S2CK CMAX2
years of service window who are
to be retained

(27) INSPEC Assignment(t). Probability of assigning any one of 24
initial specialties, based on gender.

Number of fields: 48
Number of records: 4
Line: 172-179
Format: real

Line Field Colum Description Variable

172 1 2-5 Probability of assigning the PINPS(1,1)
first INSPEC, male

2 7-10 Probability of assigning the PINPS(1,2)
second INSPEC, male

12 57-60 Probability of assigning the PINPS(1,12)
12th INSPEC, male

173 Same as line 165 for INSPEC
13-24

174-177 Comment
178-179 Same as lines 172-173 for PINPS(2,INSPEC)

female

(28) Promotion to Captain. Probability of being promoted to captain
based on time-in-grade.

Number of fields: 15
Number of records: 1
Line: 184
Format: real
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Record Field Colum Description Variable

1 1 2-5 Probability of being promoted to PPROMO(1,1)
CPT given one year in grade

15 72-75 Probability of being promoted to PPROMO(1,15)
CPT given 15 years in grade

(29) Promotion to Major. Probability of being promoted to major based
.k on time-in-grade.

Number of fields: 15
Number of records: 1
Line: 189
Format: real

Record Field Column Description Variable

1 2-5 Probability of being promoted to PPROMO(2,1)
MAJ given one year in grade

15 72-75 Probability of being promoted to PPROMO(2,15)
MAJ given 15 years in grade

(30) Promotion to LTC. Probability of being promoted to LTC based on
time-in-grade.

Number of fields: 15
Number of records: 1
Line: 194
Format: real

Record Field Column Description Variable

1 1 2-5 Probability of being promoted to PPROMO(3,1)
LTC given one year in grade

15 72-75 Probability of being promoted to PPROMO(3,15)
LTC given 15 years in grade

(31) Promotion to Colonel. Probability of being promoted to colonel
based on time-in-grade.

Number of fields: 15
Number of records: 1
Line: 199
Format: real
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Record Field Column Description Variable

1 1 2-5 Probability of being promoted to PPROMO(4,1)
COL given 1 year in grade

15 72-75 Probability of being promoted to PPROMO(4,15)
COL given 15 years in grade

(32) Promotion to General. Probability of being promoted to general
based on time-in-grade.

Number of fields: 15
Number of records: 1
Line: 204
Format: real

Record Field Column Description Variable

1 1 2-5 Probability of being promoted to PPROMO(5,1)
GEN given 1 year in grade

15 72-75 Probability of being promoted to PPROMO(5,15)
GEN given 15 years in grade

(33) Specialty Assignment(tt). Probability of choosing a specialty
based on a given initial specialty.

Number of fields: 24
Number of records: 2
Line: 209-210
Format: real

Record Field Column Description Variable

1 1 2-5 Probability of choosing a specialty PADS1(1)
given the first INSPEC

12 57-60 Probability of choosing a specialty PADS1(12)
given the 12th INSPEC

2 Same as record 1 for INSPEC 13-24

(34) Specific (Contract Law) Specialty(tt). Probability of choosing
this specialty based on a given initial specialty.

Number of fields: 24
Number of records: 2
Line: 215-216
Format: real
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Record Field Column Description Variable

1 1 2-5 Probability of choosing contract law PADS2(1)
1 56specialty given the first INSPEC
12 57-60 Probability of choosing contract law PADS2(12)

specialty given the 12th INSPEC
2 Same as Record 1 for INSPEC 13-24

(35) THS Status. Probability of an officer being assigned into a THS
status based on grade and time-in-service.

Number of fields: 180
Number of records: 12
Line: 221-237
Format: real

Line Field Column Description Variable

221 1 2-5 Probability of a LT with 1 year PTHS(1,1)
in service being assigned to a
THS status

15 72-75 Probability of a LT with 15 years PTHS(1,15)
in service being assigned to a
THS status

222 Same as line 221 for years in
service 16-30

216-223 Comment
224-225 Same as 221-222 for CPTs in first PTHS(2,TIS)

year of JAG system
226 Comment
227-228 Same as 221-222 for all other PTHS(3,TIS)

CPTs
229 Comment
230-231 Same as 221-222 for MAJs PTHS(4,TIS)
232 Comment
233-234 Same as 221-222 for LTC PTHS(5,TIS)
235 Comment
236-237 Same as 221-222 for COL PTHS(6,TIS)

(36) THS Time. Length of time, in years, an officer will remain in

THS status, by grade.

Number of '4elds: 6

Number of records: 1
Line: 242
Format: real
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Record Field Column Description Variable

1 2 6-10 Time in years a LT will serve in a TIMTHS(1)
THS status

2 16-20 Time in years a CPT in his first TIMTHS(2)
year in JAG system will serve in a
THS status

3 26-30 Time in years all other CPTs will TIMTHS(3)
serve in a THS status

4 36-40 Time in years a MAJ will serve in a TIMTHS(4)
THS status

5 46-50 Time in years a LTC will serve in a TIMTHS(5)
THS status

6 56-60 Time in years a COL will serve in a TIMTHS(6)
THS status

(37) INSPEC*. Identifies the INSPECs being played.

Number of fields: 24
Number of records: 2
Line: 247-248
Format: integer

Record Field Colum Description Variable

1 1 1-5 First INSPEC code IODE(1)
12 56-60 12th INSPEC code IODE(12)2 Same as Record 1 for codes 13-24

(38) MALE Only*. Probability that a position is slotted as male only
based on INSPEC code.

Number of fields: 24
Number of records: 2
Line: 253-254
Format: real

Record Field Column Description Variable

1 1 2-5 Probability that a position is male PSAl(1)
only based on first INSPEC code

12 57-60 Probability that a position is male PSA1(12)
only based on the 12th INSPEC code

2 Same as Record 1 for INSPECs 13-24
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(39) Set Aside*. Probability that an interchangeable position is set
aside as male only, based on INSPEC.

Number of fields: 24
Number of records: 2
Line: 259-260
Format: real

Record Field Column Description Variable

1 1 2-5 Probability that an interchangeable PSA2(1)
position is set aside as male only,
based on the first INSPEC

2 7-10 Probability that an interchangeable PSA2(2)
position is set aside as male only,
based on the second INSPEC

12 57-60 Probability that an interchangeable PSA3(12)
position is set aside as male only,
based on the 12th INSPEC

2 Same as Record 1 for INSPECs 13-24

(40) Authorized Levels. Authorized strength figures are input to the
model for plotting purposes and comparisons with actual strength levels.

Number of fields: 450
Number of records: 30
Line: 265-350
Format: integer

Line Field Column Description Variable

265 1 1-5 LT authorized strength - year I YY2(2,1)
2 6-10 LT authorized strength - year 2 YY2(2,2)
15 71-75 LT authorized strength - year 15 YY2(2,15)

266 Same as 265 for years 16-30
267-270 Comment
271-272 Same as 265-266 for first year YY7(2,year)

and newly accessed CPTs
273-276 Comment
277-278 Same as 265-266 for male CPTs YY140(2,year)

with general law specialties
q 279-282 Comment

283-284 Same as 277-278 for females YY145(2,year)
285-288 Comment
289-296 Same as 277-284 for male and YY16(2,year)

female CPTs with contract YY20(2,year)
law specialties

297-300 Comment
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Line Field Column Description Variable

301-308 Same as 277-284 for male and YY17(2,year)
female CPTs with misc. law YY30(2,year)
specialties

309-312 Comment
313-314 Same as 265-266 for total YYCP(2,year)

CPTs
315-318 Comment
319-326 Same as 277-284 for male and YY36(2,year)

female MAJs with general YY32(2,year)
law specialties

327-330 Comment i
331-332 Same as 265-266 for total YYMTOT(2,year)

MAJs
333-336 Comment
337-338 Same as 265-266 for total YY51(2,year)
33 4 LTCs
339-342 Comment343-344 Same as 265-266 for total YY60(2,year)

COLs
345-348 Comment
349-350 Same as 265-266 for total JAG YYTOT(2,year)

force

E-6. OUTPUT REPORTS. Upon completion of a run, JOPM produces three types
of output. The first type of output is a copy of all of the JAG subroutines
used (see subparagraph E-4d). The other two types of output are Q-GERT
produced and JOPM subroutine-produced. The JOPM subroutine-produced reports
will prove to be the most useful. Sample outputs from JOPM are at Annex III
of Appendix E. What follows is a description of what may be output at com-
pletion of a simulation run.

a. Subroutine Copies. If this option is desired, approximately the
first 38 pages of output will be listings of subroutines. All the FORTRAN
code can be viewed using this option.".

b. Pre-simulation Q-GERT Output. Before the simulation begins, Q-GERT
provides information pertaining to the nodes and links of the Q-GERT network

aand lists the actual network cards.

ac. JAG Subroutine Produced Reports. After the Q-GERT preliminary reports,
the actual output from the simulation is seen (samples of this output can

q be seen in Annex III of Appendix E). The reports are as follows:

(1) JAG Population. The first report shows the JAG population for 30
years. The population is broken down by lieutenants, newly accessed/promoted
captains, male general law captains, female general captains, male contract
law captains, female contract captains, male other law captains, female
other captains, total captains, male general majors, female general majors,

E-25



-. 3ri rn r-- -, - .- . 4r r-. r: crJ r r. r r, r - -' -,oJ ¥C ....- 2 - .. - -
k  

- . -

CAA-SR-85-19

total majors, total lieutenant colonels, total colonels, total that left
system, and total population.

(2) Transaction Tables. The next six tables chart transactions be-
tween years. These tables report number of officers who (1) voluntarily
leave the service, (2) are removed, (3) are promoted, (4) attend school in
any given year interval, or (5) stay in the service because the leveling
switch is on (see paragraph E-5b(3)). The last table reports the number of
field officers below (-) or above (+) authorized strength in a given year
interval.

(3) Histograms. The next six plots are histograms. These charts
* show the distribution of time-in-grade in which promotions occur. The six

histograms are for lieutenants, newly promoted/accessed captains, established
captains, majors, lieutenant colonels, and colonels.

(4) Plots. The 15 plots that follow the histograms are graphic repre-
sentations of the columns in the population table described in paragraph

* E-6c(1). The actual strengths (*) are plotted against authorized strength.
An 'M' means that the two functions match. The last plot is a superposition
of cumulative authorized and actual strengths. The following is a key for
the final chart:

be.. . 2 = actual strengths of LTs
- 3 = actual strengths of LTs and CPTs
9 4 = actual strengths of LTs, CPTs, and MAJs
- 5 = actual strengths of LTs, CPTs, MAJs, and LTCs
* 6 = actual strengths of LTs, CPTs, MAJs, LTCs, and COLs (the

function is the same as "Total Officers vs Time")
' = authorized strengths

d. Post-simulation Q-GERT Output. Twenty-two pages of output are pro-
duced by Q-GERT. These are printouts of mode statistics, transactions, and
activities. These outputs are basically unrelated to the JOPM subroutine-
produced reports.

E
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ANNEX I TO APPENDIX E

MODEL OPERATION

- p COMPILE/ALL

3 IF ":FO I HAPPN-OGERT.AVEMTg
4 F 1NFO 0 3MP04:Q&RT.AIECK

.IFUN:FO NP-
7 i FO3a6NAPN4-QGER 1.8LOCKDATA

90 a 0,F 38NAPN-.0 R1CUIQ
11 45F314.FO 3#NA P, :OGE i .CLEAR

rlF M-ERT lj1IN:F0 38NAPM-Q6ERI:COLO

17 38 A GE .c B

9 F IN:FO 38NAFN-OGE T. RPG
27 F1N 0UAPH-OGER I.ERO

I'~ 38 A N-GE3.RO
lF1NFO ,aNA " 001.T,~E

23 FIN9FO 38NAPN4-OGERI.DATEA

3? 4if N,F0 38NAPON-OGERT*EFREED

,5N*PN-QGEpRRORS
38 8 ~~

p.39 IF N:FO 36NAPN-QGE R UFRALIA
32O aF N 1FS 3&NAPN-SGER IFRIS

'0] a~FO INPN-4C N
352 IFIN,Fo 38MA P-OGEEI.NIGSP
'3 a IN. s 3SNApNQG6ERI.MIT

a0 a~N,F 3aNAPN-QGERJSTA
a1 AF INFO A 1QJ I

396 IN:FO 38uAPl-GGER.NCSRA
40 i I wFO 38HAPM- GEAI.!CSU

4 aN.F0 38NAPN-QGERT.HNIA

'2 4W0NF ISOIAP14OGE R I.HN EA

115 IFNo 3&NAPN-QGERT:NAT
4Fa NIS 3SMAPN-O GER1.11OI
45 F1IN FO 3BNAPH-QGE R.CRC

6 iF N, 0 3SNAPNOQGER1.NOONAC
59 aFlNFs 38NAPP-OERINODNO

I1gFN,F 3SNAPN-IGI RINN;A

44FF jNP -GRI.OER
So IF N:FO SNMAPM-OGERIPAOO
566 a ImN.F 380AP-86ERl.:1

h F INF ISAP- l.ullAT
jF1N 38NIPN-OER I. OGE

69 IF INFO 3SNAPHq-QGERI.RCP
10 IF N, 0 3 NA P8-OGER I.REDII

aF N F 0 NAPN-QAIa RE S I:O(17 FIN:FO 3L8NAPN-E RIR N
!.3 .IFiN, 0 35NAPP-GERI.NOY A

59 d NV 038NAPN-OGER T.NSP'RY
ho F11,FO 38NAFPN-QGER1*SNOFP

617 aF 3N. 39NrAPt-QER T.SPC

18 iF INgo 38NAPN-QGERI.SCMII

4,RTPUA 6F Jj~E-I-1
91 @ PIFP " R.GR
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79 iFINiOFO 36MAPP-OGirRT.SfVAI2
so f IN9,FO 3SNAPH...0(R7 SCVN7

81 eFNj,FO I8NAPH-OSE aISLECO
62 F IwFS 0 INAP" :SS URI . LEC5
13 ifil OFO 3SNAPN- RI. ACk jFN,F0SNP-RRSAG

as ~F RN 0 318NAPN:QGE 1.STA £60
85 F 3 NAPWOER.SIOA

6 N:O 0 36NAPNORi.SlRfl

91 I,F 0 38MAP14-O RI TP
89 iFO 36NAPH-OGERIeSUNJO

90 4 :f8 3OUA~m: SE *IRA

97 I NoF 0 3 fN aN-GCI.JA
98 1 *F 3S~q6 BE f

NIP N0 JPAPNORI.UPAJ
93 Fo 38NAPH 0 SII
914 8F jF 381APH-QGE 1.1 IA

9 B FIN FO 3SNAip PN-ORT.XIL N

97 IF NO IS QT NAPNJAG.INUSERUN
-~a 

BKF838ANSGp.f
IFN FO& R8NAOURA*HNBL

I lFN:FO 38NAPM-AGE R PEC

102, 8 j 38 A GEjA6US
184 FTNFO 3 SE :-loa *r X, VAR

8 ~~FNF 0 IE/NPJAGePO

1 . FQ 38NApH-jA&oIUEU

16~ l ZrIN~ 38NAPH-JAG.NEWCP

24 :F NFO 38NAPF4-JA6.PROKAJ
21 ~ 'N, 38 N P-JAa MROTA

~N:FO 38NAPPI-JAG.PLORE
25 1.%8 38NpM A
26 LC FP4 FINPHJjU A

i :O 8 H- §

12IE-I8-2HJAeSSTT
131r38%* A:j
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CO4P ILE/PROCEDURE

2 iCPt U 38NAPM-Q5ERT PROCI,38NAPNI-JAG.PROCI
3 ipPa 38NApaq-JA6.PROCI
5 lO 38NAphq-JAGepRoCZ

RUN - MAP/MILPERCEN01

I aX C 3SN*PPN-JAS.INuSEPUN
6A5G,4P 38PR INT.;1/5(

51K PARINT! /,3fPH8C6 UP,,A,*2",APP1N6 Of *0 JA6SAT STUDY MODEL **UNCLASSIFIED**5 aASG:A 38akJAG.

: 6S lNAPPM,2AG GE jNAPN-! G
fHAP,ES 38t4APHJ .PAS Sn [$jilLPERC ENDI 38HAPf4-JA6.ASSZIJA6AH1LPER CNOI

1iEG W RINT.
12 LC END map

MAPABS221/NI LPERCEN01

I LII 38NAFM-O6ERT-
2 LIE UNIV*C*FINI1.

FRSTNPR
IN 3NAP-JAG.OMAIN

5IN 3aNAPH-JAG.INSPEC
6 IN 38NAPH-JAG.AOSPEC
7 IN 3 4NAPHNJA6-HISTA
8 IN 3$NAPq-JAG.READIN
9 ~IN ISNAPPH:JAG.INIL IA
11IN 38NAPM-JA6*UF

12 IN 3 8NAPH-JAG.SIJNTST
13 IN 38NAPH-JAG:NEWLTS

14 IN 38NAPM-JAG NEUCPT
is IN 38NAPP-IJAGPROLTS

D IN i8NAPN:JA6:PROCPI
I IN 8NAPH JAG PROCPA

18 IN 38NAPH-JA6.PROMAJ
19 IN 38NAPm-jAEoPRoLTC
20 IN 38NAPH-JAGPROCOL
21 IN 38NAPH-JAG.PROTHS
22 JN 3 8NAPPq-JAG-PROREP
23 N38NAP H-JAG*PLOT
2'4 IN j8NApPI-JAG:UO
25 IN 3 8NAPH JAG Ul
26 IN 38NAPP-JA6.NlAINPLOT
27 IN ]SNAPP-jA6eSUBIo
28 IN 38NAPH-JAGvSUBK0
29 IN 38NAPH-JA6.oSUBTSr

*30 ENO
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A RUN- JAG

2 RUN, IPSA ag8JGG93221PS435CUNCLASSIF1EO,2O,2ODO
2 tiNAPN-JAG* N SERUN

3 'NS6,N
'0 i~f5, nPERCENT JAG FORCE UNCLASSIFIED

fioaS~vC ARL 0 (*15.,/11/510
7 iUJSE 38PFILE* 38HOLD.
a %ASE.A 36PFILK

12 ~ Ass:T 8
13 aASG.1 9

aAS9T10
16 tPRT S 38JABOATA.DATA/itUNSTREAN
16 a I'sJ: Noul

a ~a R 9RTS.NI
19PRT9S N.SSTATt

2y 1 PR :S NeuF
21 a R RIS EWCLAa *PRTIPSME

R PRTS NePROtTrs

26 a*PRTS ;IHP
i7 a oRTS NPROL C

1 28 a 0 PRT~NPROCOL29 61 PRt,
3( l PRI, R E

31 da PRTS NOUO
32 a 5NPO
34a : llT N.bO

35 a 1 PRT S N.INSPEE
3b a . ~:§ NOPROCi

sa~~ * PRTS AfT'
259 aiT MeNASS221JA6,N1LPERCENUj,
sic iAGDvP M.NETviORK
'01 aAGDP 38JAGDATA.O]ATAiRUNSTREAM
'02 IBAKVT PRINTSI
403 ai *REE, 3sPFILEe
44' 4iEQU R 3SPFILE.
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ANNEX II TO APPENDIX E

DATA INPUT

i OPIIUN: ON 
1  

1TI? CHECK: YEAR THAT CPT CUTS APE HAD[ *
-, , -1---.. --...3--... ----- • . -------.----

S LTAoS i I
6 1 :MI 3.
a •**9 **et*99*•**9*9999**ee* *9~ee*********e **99999999999e999**e

~ 9 * AUTOMAIIC FORCE LEVELING OPTION SWITCH *
1o OPTION ON: SITCH :1 OPTION OFF: SWITCH 0 *
11 *--MAJ-LTC--COL- ----------------
12 u 0 0

I% E INITIAlIZEJ FORCE OF LIEUTENANTS a
• FIELD j_= QUAN ITT FIELD 2 : FRACTION THAT ARE MALE 9

1? O8 .8U0
I5 --
19 0 INITIALIZEO FORCE OF CAPTAINS NEWLY PROMOTED UP FROM LIEUTENANT 0
Z? __ FIELD I = QUANTITY HIELO Z 

= 
FRACTIO THAT oRE PALE

• ---- Z ---- 3 ...--- S -8 .... 9-O--] -- 13------IS-*

ZZ 170 .900
23 *--
z 9 INITIALIZED FORCE OF CAPTAINS WITN ESTABLISHED CARREER PATHS 9
25 9 FIELD 1 - QUANTITY FIELD 2 = FRACTION THAT ARE MALE •
26 -- 1--2 ---- 1- -12-13-14---15S-21 800 .900

28 --- -.....- -
29 T TNIIIALIZED FORCE OF MAJORS *
0 * FIELD I = QUANTI ITY FIELD 2 = FRACTION THAT ARE PALE 9;l --- -2... 3 ... q -S -b- T--B ... --- 1-l-12--13--14 --- IS-*

%Z qJ96o

U INITIALIZED FORCE OF LIEUTR OANT COLONELS L
3S FIELD I = QUANTITY FOLF 2 

= 
FRACTION HAT NRE LALE36 1----2 ---- 3 ---- 4 -5 -6- 7- 8.. 9---l -l -- 13 --- 5*

37 223 .980

39 •INITIALIZED FORCE Of COLONELS
4O FIELD I = QUANTITY FIELn 2 = FRACTION THAT ARE "ALE

41 119 990

4 * PROBABILITY DISTRIBUTION OF TIS THAT INITIAL FORCE S
95 S LrEUTENTAhTS HAVE ALREAUY SLRVCD 946 -- 1 -2 ---- 3 ---- S -6--- S.. --- 10---II -Z 3 -q-I-

47 .334 .333 .333 .000 .000 .000 .UOU .000 .000 .0UO .010 .000 .000 .000 .00098 9*9* * **9*******9**********999 ,*S*999 ******909********* ***9999
49 * PROBABILITY DISTRIBTION OF rIS IHAT ACCESSED 9
SO 9 CAPTAINS HAVE ALRLAOY SERVED 9

52 .000 .250 *250 .250 .250 .000 .000 .000 .000 .000 .000 .000 .000 .000 .00

54 9 PROBABILITY DISTRIBUTION OF TIS THAT INITIAL FORCE *
SS 9 CAPTAINS HAVE ALREADY SERVED

ST .IO Z Z?7 IZS.2.Z5. .1S .l9o .040 -14n e040 .040 .030 .020 .000 .001) .000
s8 .0oU .000 .000 .000 .000 Duo .0030 .00o .00 .000 .000 .000 .000 .000 .000
$9 ******9******** **************** * * * ** ***

* • PROBABILITY 0ISTRIBUTION OF TIS THAT INITIAL FORCE 9
6 7AJURS HAVE ALREADY SERVED 9bZ -1-4a- - b--b -- .. 9-t--l -I-li e--- IS-*

ti .UOU oo0o ooo0 *oOo ooo 5ooO uao ooO *OOo oui oo4 o091 isb6 .OS .187
64 0170 .119 .028 .015 .313 .00b .OO5 .000 .00 U .000 .00O .O0O 0 000 - UoO

&5 - -
66 PROBABILITY ISTRIBUTION OF TIS THAT INITIAL FORCE
67 9 LI LUTEN ANT COLONELS HAVE ALREADY SERVEDbe 1--- -.. 2 ---- 3.. - --- T--- 9--- 10 --- 1 -2 3 1---Is-*

.OOU .000 .000 *000 .000 .000 .000 .000 .000 .000 .000 .000 .00 .00 .003
9 O001.138.i66.149 .159 .133 .099 .037 .022 .018 .012 .009 .00_ 000 )000

12 PROBABILITY OISTRIBUTION OF 1i THAT INITIAL FORCE
73 • COLONELS HAVE ALREADY SLRVCD 9
14 -- 1-2 ---- 3 ---- 4 --. -- ---- 10----i--- 11--12- - -- IS-*
15 oOOU 000000000 .000 0DU .000 .u0 .000 *no0 .000 .000 .000 .0oo .0O .000
76 LUU oOUr .002 0oUZ .0o9 .n21 0s5 .171 ?56 .17 0116 oils .079 .061 .0q617 ***** ***9909*9999 9*9**999*9999 *9** *************9***9****
is 9 PROBABILITY DISIRIBUIION OF TIG THAT ASSESSED 9
79 9 CAP IAINS HAVE ALNLADY SERVEDSO *---1-....?-....3 ...---- 6--7- ---- 9---1O---ltI--2---13--19---IS-9

* .10.1 .IO .1650 .2bO .000 .000 .101 .000 .000 .000 .000 .000 .000 .000 .000

't 85 *--1.9 9...99 ... 3..... 9--...--6o-.9......... 9---10-0-11.9-19-.!3-91.---15-

s3 9 PROBABILITY DISIRIBUTION OF TIG THAT INITIAL FORCE 9
o9 MWAJOR HAVE ALREADY SERVEU D
90 ----.. .. ..-- -6- -- 9..q---1- 12 -i-13 -- 1%--- IS-*

S .110 I . .193 .22 .12 .133 .015 .000 B0O& .00 .000 .000 .000 .0Oo .000

93 PROBABILITY DISIRIBUTION OF TIG THAT 1NITIAL FORCE 9

9 9 LILUTENTANI COLONELS HAVE ALREADY SERVED 9
95s * -- -- --- 7- A - - 1 -% 1%, l 274.1A07b osy ulo0 o0in o0l0 .0% .00 .00% .00% .004 .000
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97 0 -
98 0 PROBABILITY DISTRIBUTION OF 71 THAT INITIAL FORCE •
99 • COLONELS HAVE ALREADY SLRVEU •IGO ----- ... -.. l..----. ---- 7... .. --- I10--- 11----12--13 3--q-IS-*

101 .10' .191 .148 .l18 .130 .096 .oszo oO4 4 0•4 on22 .clo .07 .000 .OOO .o000102 14141414*1414•*14*1444*41141*144*14*14*** • 14*1*141,14, •*•4*•44*,** •0•01**14411 * 414*14*1414*

1U3 1 YEARLY ACCESSION RATLS FOR LIEUTLNANTS 1
1U 1 NUMBER OF LIEUTENTANTS PER YEAR FOR 3U YEARS *
1us 1 ---- 3 ---- 6 7 10 ----
106 19U 190 190 190 190 190 190 190 190 190
1u7 190 19n 190 190 190 190 190 191 190 190
1%6 19U i90 190 190 190 190 o090 90 190

to YEARLY ACCESSION RATLS FOR CAPTAINS
111 NUMBER OF CAPTAINS PEI YEAR FOR 3O YEARS 0112 0- 1- 2-3 ...---- 4-5-6-T -( ... 9--I -.......

113 IU 10 10 10 Iu 10 10 10 l 10
l15 hu 10 10 10 10 10 1o 10 I 1oli1 lu 1o 10 10 Iu 10 1o in3 10 1o

11 PROBABILITY THAT ANY NEW AEE[SSION 
1  k BE A MALE OFFICER .

lie 31AS ED ON A SS ION YE%" ~119 1 ----.. 2 ---- 3 ---- 4-5 -6-7- 9 ...---- --- - 1---13-1--I S-0

A." lZO .a .800 .800 .800 .OQ s 800 .00 .800 80 0 .8 8u suo 0 .800 o8 0 .800 80o
1 .810 .uOD .80 .800 .800 .O0o .830 .800 .d; .AUG o0 .800 .800 .800 .800

123 0, PROBABILITY OF A AL OFFICER RENAINING IN SERVICE BASE ON
1214 ACCUNULAT[E lIME IN SERVICE BY TIS •
125, 0.1-- .9-.9 3 ---- .91...1--0 . -9--0 10 --- 15 .21 .910--0
127 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910
127 .91U .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910
10 --- 1- 2- -------- 90 -9- 191291.0-9- 0 .... 910-.10 -1-13-91 9---15-0
129 .

9
qu .910 .940 .940 .940 *9140 .940 .9110 .940 .940 .940 .940 .940 .940 .940

130 .9%0 .940 .940 .940 .9140 .940 .940 .9%n0 *910 .990 .9 0 .940 .914a .940 .940

13$1 *---1--- 3 14-S--6-----8--9-10--1 1 -- 1-IJ .3--1 4---I -132 .9%U .9140 .940 .9140 .940 .9410 .940 .940 .940 .9140 .9410 .940 .940 .940 .940
133 .94u .9%o .940 .94n .94o .9%40 .9%o .9%a .9%o .9o .9%0 .940 .940 .9140 .940. l~134 --- 1- 21--? ---- 3.. . -6-t- -. 9---10__O---11 -Z 3-l---1S-0~13S .9ou .94r, .940 09oo0 .9%u .9%0 goo1 .94o .9%Q .940 .goo .9•%n .94o .9140 .990
1346 .940 .94(n .940 .940 .940 .940 *" 0 .940 *990 .940 .940 .990 .91#0 .990 .940

s 131 - - in - i1 I2 13--lt---IS-*
158 .990 .990 .990 .990 .990 .990 .990 .990 .990 *990 *990 .990 .990 .99n .990
139 .99U .90C .990 .990 .990 .990 .990 .990 .990 .990 .990 .990 .990 .990 .990
140 * -------------------------------- -- ---- -
141 PROBARILITY OF A FEMALE OFFICER REMAINING IN SERVICE BASE ON *
142 1 ACCUMULAIED TIME IN SERVICE BY TIS •
143 0 - 1-2 --- 3-4-5-6-7- --- 9-10 -- 11 -- 12 -- 13-1 --- IS-*

14 .91U .910 .910 .910 910 .9 0 -910 .910 .910 .910 .910 .910 .9i0 .91 .910
114s .91U .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910 .910146 0- - - - ---- 3 --- 4 - 5 6 - 7 - 8 - 9 - -10 - -11--12 - -13 - f --- 15-0
147 .9qU .940 .940 .990 .940 .940 .940 .940 .9%U .940 .940 .940 .940 .9900 .940
l4 .94u .940 .940 .940 .90 .90 .940 .940 .940 .90 .9140 .940 .940 .9410 .940
149 --- 10-2 ---- 3 ---- .----- ------------- 10---11--12--13 - 1 --- S-*
ISO .9qU .990) .9140 .940 .940 .940 .9%0 .940 .94u .90 .9 0 .90 *940 .9o0 .90
151 .9%u .940 .940 .940 .9140 .90 .940 .940 .940 .940 .940 .914( .940 .940 .940
152 * 1 • 3 6 7 8 9 10 -- 11-I -- 1 3-1%--- 15-0

153 .9%U .910 .900 .9 U .914 0 .9 0 .9 U .91 0 .9:990 .980 .91 .990
114 .9U .990 .9140 .940 .9u .940 9•0 .9-0 .940 .940 .9,0 49o0 :940 .940 .940

Ib5 0--- 1 ~~~~~~.---- 3 ---- 4-5 -6- - -8- 9 -9-- 10 --- 1 -i-!3 - -0-15
156 .99 90 .990 .990 .990 .990 ."a .999 .990 .990 .990 .990 .990 .990 .990
157 .99b .99f .990 .990 .99U .990 .990 .990 .990 .990 .990 .990 .990 .990 .990

159 * *MAYIMUM NUMBER OF S RVICE YEARS ALLOARLE FOR OFFICERS BY ,RAOE 1*
-lbO LIS CPTSIINS) CPTSIAOSI MAJOS LTC* COL'S *

Ibi7. Is. 20. 24. 28. 30.

163
164 *CAPIAIN RETENTION CONSTRAINT IMAX NUMBER RETAINED BASED ON TINF TN SERvICE)*
ls • TIS = 3 TO 1 yRS TIS = 5 TO 6 YRS

.U0. bul0
169 14 PROBABILITY OISTRTBUTI0N OF A MALE RE'CEIVING ANY ONE OF 14

170 2 21 INSPLC COOLS
111 -------- 3---- -.. b--6----.... q .... 9---10---11--12 - - -

172 1.00 .0 000 0o a0 .000 .000 .0 .003 .000 o000 .000 000
173 .uuu .000 .vun .00o .oOO .000 .uo0 000 .000 0i00 .000 .000

i15 • PPOtABILITY OISTklIUTrON Of A FEMALE RECEIVING ANY ONE OF 1
176 2 14 INSPLC CODES *
1? i---2--- 3 ---- 4 ----- 6- 7 ---- . --- 10---11--12 - ----
17 .o .000 .000 .000 .O0U :D00 .io3 .000 .00 .000 .000 OUU
119 .UOU .000 .000 .OU0 .OU .000 .Ug0 .00f -uO u0 O .000 -0003180 *1414114**s1**14e1***4* **1** ******************g*******e.******
161 1 PROPABILITY OF A LIEUILNAMT 8BINIb PROMOTED TO CAPTAIN *
lz * BASED ON TIME IN GRADE 116 1 --- 1-...Z-...3-..--...-- --- 6-- 7--B-.....,--- 0---11 -Il- 2-13 --- l1•---IS-•

lt .99U .99v .990 .990 .000 *0 .000( .000 .c0 .00 .000 .000 o0n0 .000 .000
lIS *- --------- ----------------- ~--------------
1ib 1 PROBABILITY Or A CAPTAIN BEING PROMOTED TO MAJOR
17 ay bASEO ON TIML IN GRAUC

189 .00u cfo .0n0 .000 .138 *5BB .388 .2118 .2130 .123 .0J3 .023 .0n3 .000 . 000
190 --- ---------------- -----------------------
191 * PROBARILITY OF A MAJOR SLING PROMOTED TO LIEUTENANT COLONEL *
192 1 BASED ON TIME IN GRADE 1
193 •-.. ..2 - .. . -- .. 0.. -1---11 -12 -13 -- 1%--- 15-4
194 .0ou .000 .u .OUO .I0 .450 .300 .200 Ib1 .100 .f,1 .08 *0I .000 .000
195 1-------------------------1-------------------------------------
196 • PROIIABILITY or A LIEUTENTANT COLONEL BEING PROMOTED 10 COLONrL 0
197 14 UAb.t0 UN TIML IN GRAUF •
198 -- 1.. ... 3-- ... •.. -6- .. R.. --- Ir---I 1 --- 12--- 13 -- 1% --- IS5-0

199 .oo nUn0 .OeO .138 .22b .195 .124 .065 .Ul.; .015 .UO .000 .00 .000 .000
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200 - 0
2U1 * PROBABILITY OF £ COLONEL 3E1hG PROMOTED TO GENERAL *
20z ASED ON It. IN GR AC 0
203 4----7--3--65 -- 6-7-8 -t-9 --- 10--- 11--12--13 -1-- 0
206 .000o .000 .000 .001 .006 O002 .001 .000 .uJo *ouo o .000 .000 .000 .000 C

us* ... * ****** *s I......e.a....*..*oub • ***;;O*S LY* Of
r  

N aFFICER EING ASSI(ONED ANY ONE OF A SET *
2U7 S OF ADDITIONAL SPLCIALTY COOrS
2U8 --- ! 2 -b 7 I O l l . . . . . .
209 .3O .010 .000 .UO .000 .000 . ,000 .000 .Oa .000 000 .000
210 .000 .000 .,000 .,0O0 .000 .000 .0{00 .000 .000 .000 .000 .000
211 **.*******e***.*** ******.*..5***S****S**********S******************-*****
2 * PROBABILITY OF AN 3FFICER BEING ASSIGNED A SPECIFIC ADsPEC

• WITHIN THE SET OF AOSPECS
21q *--- 2 . .---- 3-- ----- 5--6--- ?--180 9---I--- 11---12 ----- -------- *
215 .ISu .e000 .00o.0Uq0 .000 ;00 :000 .oo .0o .000 .000 .000
216 .UOU .our .000 DUO .000 .00O .000 .000 .000 n1o .000 .000
z27
218 * PROBABILITY OF AN OFFICER tsEING ASSIGNED INTO A INS STATUS PY TiS *
219 _50 YEAR CYCLE *
220
221 .b0 .0i .015 .OU2 .002 .002 .002 .001 .001 .001 .0i .001 .001 .001 .001
222 .J l001 .001 .0 .001 *OUl .031 .001 .001 .001 .o01 .001 .001 .001 UO1
223 9....2- .... a---6---7-..-.. ---a0 u -- 12---I 3---1---15-*
2214 .001 .(J0 .010 .0IS .150 .30 .200 .100 .GSU .2 .002 .002 .002 .002 .002
22S .UOi .Ol .OI .Ou1 .001 .001 ..01 .001 .001 O00 l .001 .001 .01 .001 .001
226 4--- 1-2 ---- 3 - - - 9-1 --- 11---12-13-1 --- I1-0
227 .001 .001 .001 .001 .015 .150 .300 .20n .I00 .050 .00 .002 .002 .002 .OZ
228 .00- .OU .001 .001 .00I .001 UOI .001 .001 Pat .001 .001 .001 .001 .001
229 --------- 6------T----q-1-----2-- 13 -- 1 --- IS-*
230 .O01 :001 .001 out1 .001 .001 .jai G0oi .01 n06 . 0 .37 .20 InD
231 ,OSu .iiul .002 C0U2 .002 .002 .LOZ .001 .001 .001 .o1 .001 .001 .001 .0012.2 -- 1 - --- 3 --- % a - - -b --- 10-- 11--12-- 13 15-IS

233 .001 .001 .001 .00 .001 .001 .O0 .001 .001 .001 .001 .001 :001
Z36 *IOu .ZUG .Z5O .10 .1OU0 .00 .O0 .002 .002 .002 .002 .00OI 001 .001f 001
235 - 1 - 2 3 - - 10-- -
236 .001 .001 .001 .O0 .O1O .001 .0 .0 01 gal .001 .001 .001 .001 .001 .001
237 .00 *Out .010 .150 .200 .IO .100 .050 .002 .OU2 .002 .002 .002 .002 .001
219 5 LENGTH OF TIME AN OFFICER IS IN THE INS STATUS S
240 0 LTS CPTSIINSI CPTSIAOS) MAJ'S LTC' COL*S
241 *-------------2------3------ 4---------Sf -
Z4j "2 .,0 .5 .75 1.00 1.0"*s...l. *** s*ss***************.. ********* *****$55*55* **
246 0 INSPEC COOL IDENTITY TABLE S265 *

26F#1 11 12-13 164 -15 21 25 27 31 i5 36 37
266 4,C 66 71 72 73 7 75 81 8l 91 92 95

50 PROBABILITY THAI A POSTITON IS SLOITEO AS MALE ONLY
251 5 BASED ON INSPEC CODE *
25Z 12 3 --- -, - -- - - - -- - -23 bb b .666 .66b bb .6bb 6b6 .666 o bb
253 .666 .666 .666 .666 .66b .66 .666 .666 .666 .666 .666 .666
255 •****** *******SS 5*5*555 ****S********* ***********S5********* •.•,***•..

*; • PROBABILITY THAT AN INTERCHANEABLE POSITION IS S
2 !ET-ASIOE AS MALE ONLY, RASE ON INSPEC

259 .999 .999 .999 .999 .999 .500j s70 .50n .s9 .560 .530 .59n
260 .51U .560 .530 .590 .54U .500 .5410 .570 S10 .560 .590 .50R6 **********************************************s**********************

263 30 |AR CYCL,264 . 2 7 9 ! 1----2-- --- 31 -- --- -4--9-- 015-0
265 19U 190 190 190 190 190 19U 191 19U 190 190 190 190 19r 190
Z66 190 390 190 190 190 190 190 190 190 190 1'70 190 10 190 19026? r •***-0*••****S***** **************** ***************** .***-- *****

jb8 * AUTHOIZEO SIAENGIH LEVLLS FOR CAPTSINEW) AND LISINEWI
6 3U YEAR CYCLE

211 ZOU ZUO 200 ZO Zo0 2Oo Z ?00 200 nU 2uo 200 200 200 20 200
212 20U ZUG0 200 Zo 200 200 Z0 200 ZOO 200 200 200 2no00 200 2
273 678q duN~rE TRHI LVL FRMALE CAPTAINS WITH GENERAL LAW

27 7Ue I 867 78 78 6~ 7 778 6 ,76 6178 676 678
Z7 • AUTHORIZED STRENGTH LVELS FOR FMALE CAPTAINS WITH GENERAL LAW

2 30 YEAR CYCLE 0
282 *--k---7-------- ------ _6------9-b -- -- 2-1--6-1-

12 120 120 120 12047 178 (20 120 128 120 170 320 a2 2
2782 1 20 P 7 120 120 128 10 (20 42 120 12047 10 1780 72P 120

286 5 AUTHORIZEO STRENGTH LEVEL- F0 ALE CAPTAINS WITH CONTRACL LAW 0
2M7 • 30 YEAR YCLE 0
208
29 10 12 10 (2 10 0 120 2 12a Ile I02 12n 120 10 10

290 10 10 10 120 102 102 120 1D2 122 10 102 12 102 102 10

% 2 •6 AUTHORIZED STRENGTH LEVEL. FOR AL CAPTAINS WITH CONTRACT LAW *
% 073 YEAR CYCLE

zoo •--- 1 -2 ---- 3- .. ... b ---- - ...-- i--I1 -! -13 1 --- 15-o

296 20 26 26 26 26 26 26 26 26 26 26 26 26 26 76
291

298 5 AUTHORIZE STRENGTH LEVELS FO NIL[ C CAPTAINS WITH CISCELL LAW 0
149 5 3 YEAR CYCL. 0

302 902 302 1(2 1U2 1o 1U2 102 102 102 10? 12 10 02 -1 0 102
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303
30'. * AUTHORIZED STRrNh.H LEVELS FOR FEMALE CAPTAINS WITH MISCELL LAW
3US * 3U YEAR CYCLE *3U6 --- -.. 2-3 ---- * -6- .. 8...9-10 --- 11 -12-- 13-- 1 q---1IS-*

3J7 Z6 26 26 26 Zb 26 26 26 2b 26 76 26 26 26 26
3U_ 26 26 26 126 2b 26 Z6 26 26 26 26 26 26 26 26

* 309 ******************************************************** * .Sfl-*****.
310 S AUTHORIZED STRENGTH FOR TOTAL CAPTAINS *
311 3 3U YEAR CYCLE S
312 *1-I---------- 3---9 0 11-z--I3-'.-I-
313 85' 854 85' 85' 854 85'. S.1 35;. 85., 86' 85' 45 85 5'

)314 864 854 85'. 85'. 854e P54 65'. 854 854 85'. 85'. 85'. 85. 85'. 85'.
315
316 5 AUTHORIZED STRENGTH LEVELS FOR MALE MAJORS WITH GENERAL LAW *
317 5 30 YEAR CYCLE *
318 --- 1----2 ---- 3 ---- -- . -----10---11--2 --- 13--1 ----S-*
319 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232
320 232 232 232 232 232 232 232 232 232 232 232 232 232 232 232

322 * AUTHORTZEU STRENGTH LEVELS FOR FEMALE MAJORS WITH GENERAL LAM
323 * 30 YEAR CYCLE

' ~ ~ ~ ~ ~ ~ 2 3, Sz -- .. 2..---.- --- S - --6 --- 7 - -.... 9- -- 10 --- 11 --- 12--!13-l -- 1-

5, 325 5d 58 so 58 58 58 58 58 58 58 58 58 so 58 s
326 58 68 56 58 58 58 58 58 5o 58 s8 58 58 58 58
327 ************ fS*l************** **********************n..***e

" * AUTHORIZED STRENGTH FOR TOTAL MAJORS S
M • * 3U YEAR CYCLE S
330 - 1 2 - --- IS-*331 414 414 414 414 414 414 414 414 414 e14 414 414 414 414t 414
332 414 414. W14 41'. 41'. 41 414 1. 414 414 4'14 41'. 414 '1' '.14
3S3
S.l 5 AUTHORIZED STRENGTH LEVELS FOR LIEUTENANT COLONELS S

-', 336 5 30 YEAR CYCLE S
336 310---l--12--13- I---15-*
337 223 223 223 223 223 223 223 223 223 723 223 23 23 23 223

-, 338 223 223 223 223 223 223 223 223 223 223 223 223 223 223 223

340 * AUTHORIZED STRLNGTH LEVELS FOR COLONELS S
3*1 3 63 YEAR CYCLE

343 11Y 119 119 119 119 119 119 119 119 119 119 11 119 1 9 119310' 119 119 119 119 119 119 119 119 119 119 119 119 119 1 9 119

3 6 AUTHORIZED STRENGTH FOR TOTAL FORCE C
347 5 30 YEAR CYCLE S

3*9 ltoci 1poo 1800 1800 hsOD 1s00 lana 1800l 180 leuc 1800 1800 1800 1800 1800
350 Ibfu 1800 1800180 Iso oa 1800 3800 00 ia 18 GU 0 1800 1800 1800 1800 1800
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**** NUMBER OF OFFICERS WHO VOLUNTARILY LEAVE THE SERVICE ***

YEAR INTERVAL GRADES

LTS CPT-NEW CPr-LSTO MAJORS Lr-COLS COLONELS

n- l 21 1 46 27 17 1
I- z 16 3 4n 25 0 n
2- 3 12 13 52 19 l4 1
3- 4 21 7 46 2n 17 n
4- 5 11 5 o 16 in 2
5- 6 in 6 18
6- 7 19 9 33 30 12 1

14 6 43 28 15 1
:- 1 14 ,7 22 11 n

9 -a0 25 8 32 28 is I
In-Il 23 9 35 In a 1
11-12 25 ,l 25 14 12 7
12-13 21 12 27 18 17 "
13-14 18 7 27 14 13 n
14-1 14 33 18 11 2
1-l6 1b 7 31 16 11 n
16-11 2a 6 17 9 n
17-18 9 T 5 is 1I 2
I.-19 19 4 38 II 6 1
19-? 13 IS 24 is 6 1
zo-il 22 1 1 It1 11 12 7

21-22 14 10 .s0 12 - 9 122-23 21 3 25 14 In0
23-24 24 11 35 11 14 1

24-25 16 11 27 1S 11 1
2ZS-2b 24 a 25 is 11 3

19:27 Z1 q 32 16.
7-28 21 9 26 2H 9 n

2R-29 13 4 35 13 8
29-30 11 In 19 9 11 I

**** NUMBER UF OFFICERS REMOVED WUE TO 14AX TIS AND OTHER POLICY CRITERIA ss

YEAR INIEVAL GRADES

LTS CPT-NEW CPT-LSID MAJORS LT-COLS COLONELS

- 0 24 l10 05
12 0 19 123 0 1
3 0 14 Iu? 2 3 14

3- 4 0 20 92 1 1 13
4- 5- 16 81 0 2 19
5- 6 a 16 81 0 46, - 1 a l4 99 1 6 19

7-8 0 19 72 In 12 27
8- 9 0 1uI 11 11 20
9-1d 0 20 7 7 16 17
10-11 ii 19 9 11 10
11-12 n 19 Y9 t15 1?

a 13 b6 5 12 2??
1314al 92 2 22 19

14-15 0 2 4 85 2 7 11
15-16 0 16 6? 2 9 16

:720 yo 3 5 2
7 ,9 4 17

IP1 nb 1 is 6 9
09:-z a1 C; V 6 2 7

r, 1 0 19 9 6 6 4
21-22 0 26 7-1 7 1%
22-23 0 24 l8 6 8 7
23-24 0l 1Q 5 2 11 16
20-'! u 17 63 S S 13
25-2b 0 17 71 2 6 IR
26-27 0 15 74 2 2 9
27-28 (1 16 li1 " 3 in
2,1-9 a 15 78 3 3 r
29-30 a I6 83 0 3 8

E-III-3
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00*$ NUMBER OF OFFICERS PROMOTED TO THE NEXT GRADE *00

YEAR INTERVAL GRADES

LTS CPT-NEU CPT-ESTO MAJORS LT-COLS COLONELS

0- 1 176 0 25 15 6 0
1- 2 173 a .0so 15 
2- 3 179 0 57 60 18 0
3- 4 169 0 90 49 26 0
4- 5 179 n 95 30 12 0
5- 6 179 0 95 30 -i5 0
6- 7 170 0 141 26 18 0
7- 8 177 0 47 29 18 0
8- 9 175 n 37 32 21 0
9-10 1b5 0 43 47 19 0
10-11 170 n 35 51 9
11-12 164 a 43 37 14 A
12-13 168 0 '2 29 10 0
13-1' 173 0 39 17 11 0
14-15 176 0 37 27 16 n
15-lb 173 0 28 15 18 0
16-17 172 n 35 27 is 0
17-18 179 0 39 28 11 0
18-1.) I72 a 42 22 it 0
19-2U 17b n 42 32 6 n
20-21 170 0 39 21 8 n
21-22 175o 3b 1. 12 0
22-23 168 ,6 26 7 0
23-24 164 0 38 22 16 a
24-25 178 0 49 24 13 0
25-26 lb 0 '7 25 1 0
26-27 1b9 0 35 16 5 0
27-2d 171 3 35 22 9 0
20-29 176 0 S3 16 9 0
29-30 177 a 56 21 7 0

****NUH8ER OF OFFICERS ATTENDING SCHOOL *S**

YEAR INTERVAL GRADES

LTS CPT-NEW CPT-LS7O MAJORS LT-COLS COLONELS

n- i 0 0 66 17 1
1- 2 1 0 h8 15 2
2- 3 0 (1 45 i 11 0
3- % 0 0 35 10 13 3
4- 5 a { 30 13 18 0
5- 6 0 n 23 23 18 2
6- 7 0 I J9 25 1o 3
7- 8 a 0 30 4.1 8 4
8- 9 a n 30 32 7 1
9-10 0n 28 26 3 n
I-i1 0 0 In Is 9 1
11-12 0 l 33 19 9 n
1?-13 0 f) Z2 in 17 2

0 n 31 2? 16 0
a rl 22 12 17 6

1-16 0 n .6 17 9 2
16-17 0 0 3 18 in 6

17:- 50 0 33 18 8 5
A5-I {3' 22 9 1

•7-28j 0 r) 32 1 10 2
20-21 a 0 z2 1 3
21-22 0 0 38 16 9 0
2'-23 0 n 31 2V, 7

23 48 18 ,Rl 6 2
25 21

25-2b 0 0 29 is 1s 2
26-27 a D1 39 21 5 0

i 7:zkl 0 n 36 19 n
R28-9 0) n 26 1 ft I

2-u0 n e9 26 7 2

E-III-4
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*** NUMBER OF OFFICERS 6HO STAY IN SERVICE BECAUSE LEVELING SWTICH IS ON SO**

YEAR INTERVAL GRADES

MAJORS LT-COLS COLONLLS

n- 1 0 0 0
1- 2 0 0
2-3 0 0

q0 0 a
-- 0 0 0

5- 0 0 0T~- 80 0
a- 9 01

9-10 0 r) a
10-11 0 0 0
11-12 0 0 0
12-15 0 f 0
13-14 0 0 0
14.-15 a n a

0 0 a

17-1 0 n 0
lA-19 0 0 0
19-2u 0 0 0
20-21 0 0 0
21-22 a a O
22-2o 0
23-2'4 0 0 0
24-25 0 0 0
2-26 0 a a
26-27 a 0 a
27-28 0 n 0
28-29 a n n
29-30 0 0 0

,s,* NUMBER OF OFFICERS ABOVE OR BELOW AUTHQRiZEP STRENGTH **

YEAR INTERVAL GRADES

MAJORS LT-COLS COLONELS

n- 1 -17 -12 0
1- 2 -52 1 11
7- 3 -76 26 1'
3- 8. -56 31 27
4- . -7 37 18
5- 6 2a 3n 13

* b- 7 12 20 14
7- 8 -s 4 9
8- 9 -3b -7 10
9-10 -75 -In 11

1ln-1 1 -11.$ 111 1

11-12 -121 5 1
1 -13 -131 -5 -12
13-1 -125 -34 -20
14-IS -135 -4.1 -17
15-1 6 -14.0 -64 -15
lb-i 7 -I bz -66 -20
17-19 -1b6 -6 -28
IA-19 -169 -65 -27
19-20 -170 -47 -24
20-? I -Ib9 -52 -22
2:ji :168 :66 -19

-16705 -20
23-24 -Ib7 -6'. -21
24-25 -1b2 -B'1 -22
25-26 -160 -8? -'2
26-2 7 -159 -1 -4b
27-28 1L9 -81 -# 7
23-29 -165 -84 -43
29-30 -139 -8 -4!
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ALL CAPTAINS VS TIPE

.35004 ..... 0. .. *.

.12.0004

.1000

C

. * 0o

.00 4
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.0003 00

.3-0 0 0
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A .00 06#0 0000 00 0300
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APPENDIX F

PROGRAMS AND SUBROUTINES

F-i. GENERAL. This appendix contains the listings of the programs and
subroutines necessary to expand the capabilities of the basic Q-GERT soft-
ware package and operate the JAG Officer Personnel Model (JOPM). As stated
earlier, Q-GERT is a proprietary package and is not transferable from one
computer facility to another. A potential user of this model must have
access to a facility which has Q-GERT installed. Information concerning
acquisition of the Q-GERT software package is available from the address
below:

Pritsker and Associates, Inc.
Post Office Box 2413

West Lafayette, Indiana 47906

F-2. MODEL SUBROUTINES. The flowchart at Figure F-1 presents the model
subroutines unique to JOPM in solid line blocks.

a. Subroutine UI calls all subroutines that contain instructions and
data used only at the start of the simulation, such as reading inputs and
initializing data files.

b. Subroutine UF calls all subroutines that are required during the
simulation. These subroutines contain the logic for accessing officers and
processing officers.

c. Subroutine UO calls the subroutines that contain instructions used
only at the end of the simulation, such as building output histograms and
output plots.

F

iF-i
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F-3. PROGRAM MAIN

1 C PROGRAt Q~GVRT I r4PUTIOUT pUTTAPE7,IAPE8,TAPE9,TAPE1O,
C TAPES=INPVT , TAP b=OU PUTJ

3 C SET OGERT CONSTA4TS,
'I C
5 INCLUDE PROCI
6 IFIN=fJ
7 NPRNTS=1O

a ~NCRDR=5
9 NPRNT=6

1o NPRNT2=7
11 NPRNT4=8
12 MMPAK=1lUf0
13 MXNMC=1OL)
III NPRNT3:.9
I5 MXNTR=50
lb MXNS2=l100
17 II o0=mxNOO1
is M TRS=MXTRSI
19 MAXr1SZMAXDSI
20 MXSTAZZGG

21 MXQUL=50
22 C MXSER=MXQUE

23 P XSFR=1fJO
24 MXRLS=40
25 MIIRES=500
26 IXABA=280
27 KXNPO=1O0
29 MXVAS=KVAS1/16
29) MXPAR=100
30 MX50U=20
?a31 NxCEL=20
32 MXSTR=10
33 MXEVT=HEVTI/5
34 RMXVA=1.EZO
35 10=MI41O/7
36 IM=6
37 IMM=I-1
30 MUCOL=25
39 MHITIM=25
40 MUHIS=25
41 C
42 1 CALL*DATIN
43 CALL GASP
44 IF IIFIN.EQ9OR GO TO 1
45 STOP
46 C
47 END

F-3

5N5
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F-4. PRO"RA PROC2.

I pROCZ PROC
2 COMMONIJNPTZI RATT11OSIPINP.l2,Z'd1,TlSlCMTISZCK.LTADSM
3 COMMONjUCOM 1.-G# /2, 0 43Sf1 y20I Dig 01.501Y36430)
'I *,Y2 '33y73ul~) 613j; Y, t30,11hO43O1
S *,Y1451 0,Y32dl p s
b *,Y2U1Z3GlYflbuv,3Q3
7 *,yy3012 ,3F),111712,3jIl
a + YY145l.2 30),YY14012,30l,YY3ZI? 3Oi~trV36I2,3O1I

*10 + YY7TT1 3 ,YOtl,Y'TCP(23U1 0TT1311
11 IOM0O UOM2/CUjlZ,5,30) PNALTI3 I ,PMO 13a)

12 *,CODE 1 2h1 SVCMAX46),NREP ,NACPf£301
I'T ~**PTMI 1,I PTIG2 I 15),TIZE15li249TSb3l~HHt)PRMl,

14 CfMmONIFSAP/ PA0S1 I .1,P 0S2()PHI,0,I5HI)PRMI,0

17 COMMON/TEP'P2JrPa&dI2'i,PSA?224),IUDEI24I PTII313OI PIM4643,301
is # IPTIG3415l PIi'ablj lS),INUnR1i,PMALEtl.PSTVlZd,93l1
19 COMMON AU I NT(6,313,lSAIIbq3j1,IR1F(6,311,NIN(6q31)vIDIFlbq3l3

23 EN

F-5. PROGRAM UI.

1 SUBROUINE U'
INCLUD PfOC I.

3 INCLUOL PROC?
4 C
5 IF(NRU[4.6T,1)Ga TO iJDD
b C
7 CALL REAuJIN
8 C
9 CALL INITIA

10 C
11 16iUU TC20 = 0
12 DO 132U Il 30
13 IC14TI(l3Z=i

15 1020 CONTINUE
16 C
17 CALL SSTATE

%419 RETURN
Z 0 C

21 END

F-4
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F-6. PROGRAM READIN.

I SUBROUTINE RLADIN
2 INCLUOL PROCI
3 INCLUDLE PfOCZ

C

6 C RFAD IN USER DtLFINED DATA
8 C

9 C LIEUTENANT ADDITIONAL SPECIALTY SWITCH AND TIS CHECKS FOR
10 C CAPTAINSII R}TAD {5,3a~- 1REAOIS 3

1~ ~ : 1FDIS
13 RrApts ,3
14 RrAoI-S,31
15 RFAD(5:1) LTAOSW
16 READ 1,2 TISILK
17 REAO4592) TISZCK
18 C
19 C AUTOMATIC FORCE LEVELING SWITCHES FOR FIELD GRADES
fl REAO 5,

22 krADIS,31
21 REAOIS,3)
24 READ(5.51 NREP39 NREP& NREP5
25 C
26 C INITIAL FORCE OF ALL OFFICERS

, 27 00 IUD I I , 6
z8 READ1531
29 wrAD (S31

a. 'a RrADI5,3
READ (5 ,3)

32 READIS,7) NUNBIal, PMALEII
33 100 CONTINUE
34" C
35 C PrOs3. OTST OF TIS SERVED FOR INITIAL FORCE LTS
36 REAU! 31
37 krAD(o531

READc5,31
READ 86,31

40 READ(5,91 I PIlII) * I 1 , 15 1
41 C
42 C PROB. DIST. OF TIS SERVED FOR NEWLY ACCESSED CAPIS
43 READ(5931
44 RFAD0 IS,3
'r, READIS,31
l6 READS,31
47 READIS,91 ( plm21I) , I I , 15 1

49 C PPOB. DIST. OF TIS SLRVED FOR INITIAL FORCE CAPTS IESTABLISHLD PATHS)
50 HEAD 5,31
51 RrADI531
52 READ (5: 31

54 REAU(5*91 I PTN3II , I = I , 301
55 C
56 C PROB. U1ST. OF TI SERVED FOR INITIAL FORCE MAJS, LTCS, * COLS
L7 DO 200 I 1 , 3
511 READ 5, O
59 REAIIS ,31
b6I RFAUJIS,31
t61 RrAD(5 3)
b2 RE(AD( 5,9 ( PTM'b.ltJI v J I 30 1
63 2nO CONIINUE
64 C
5 PROB. DIST. OF TIG SERVED FOR NEWLY ACCESSED CAPTS

bb R.ADI5 31
67 RrAD(S31
bli READ I 5, 3
bq RFADI5 31
711 R[AO5,91 I PTIGZ(11 , I I 15 1

2 PROB. UIST. OF TIG SERVEU FOR INITIAL FORCE CAPTSIESTABLISHED PATHS)
73 RrA[4531
14 REAU15:3
15 r1AD015,3)
16 RrAD15:31
17 RFAC,(S591 I pTIG3111 I I i 16 I
78 C

F- 5
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79 C PROH. DIST. OF TIG SERVFD FOR INITIAL FORCE MAJsv LTCS, * COLS
UD Do 3U 1 = I , $
31 READ5,3)
uz RrAD(593)
S3 READIS,31
64 READIS,31
a5 kEADI5,91 j PTLrde69IJi , J = I i 1S 1
66 30 CONTINUE
i7 C
8 YEARLY ACCESSION RATE OF ASSESSED LTS

89 RFADIS,31
90 RFADI5*31
91 REAU5 31
92 REAOI 53)
93 RCAO4S,111 4 NALTIL) 9 I = 1 9 30 1
94 C
95 C YEARLY ACCESSION RATE OF ASSESSED CAPTS
96 EAD45 3)
97 READ 5:319A ADk(5931
99 RrA 15 31

130 READIS,11, I NACP4IJI I = I , 30 I

,U2 C PROR. THAT NEW ACCESSION IS A MALE OFFICER
103 READI5 31
105 READI5:31
66 ,READ 1 5 3)

1,7 READIS,9 I PHOII) , I = I , 30 1
lus
119 PROS. THAT MALE AND FEMALE OFFICERS REMAIN IN SERVICE BY TIS

" 110 RCA0I5,31
REAOIS,331tt1 RF.A015,3)I

113 RrADIS 31
114 READ5:33
1 FtO 40 J I 5

READ 45,93 I4STYIIJKI) , K I , 30 1
I17 READI(53j
118 4O CONTINUE
119 C
120 C MAXIMUM ALLOWAiLE YEARS IN SERVICE FOR ANY OFFICER
12.1 REAUIS,31
1,'z REAI5,31

SRrA[ 65,31
I. READIS 13) 4 SVCMAXIII 9 I =I 6 3

125 NNI = IFIXISVCKAXE 3I)
12c NNZ = IFIXISVC,,AXI2II
127 NN3 IFIX(SVCHAX1311
128 C
129 C CAPTAIN RETENTION CONSTRAINT BY YEAR IN GRADE
130 READI5,31
11 RUAD(S,31
132 READ45,33
133 REAULIS3)
154 REAO(5,151 CMAKI, CMAX2
13; C
136 C PrOB. DISTRIBUTION OF MALE AND FEMALE INSPEC CODES
137 00 SU I I
13A R[A0s I531
tI RADI5,3)

140 READ (5,3)14| RlrAO15 s31

142 REAf)(5,17) I PINPSlIeJ) e J = 1 , 2' )
143 5O CONI INuE
144 C
14. C PrOP. AN OFFICER IS PROMOTED UP ONE IRAOE BY TIG
146 DO bU I = 1 9.,
147 RrADIS,3)

42 RrAUl45, 3)
149 READIS31

IrAcUa53)
IF I .EQ. 1) RrAOIS,91 I PPROMOITJI , J = I 15

1"2 IF II .[.. 23 REAOIS9 ( PPROMO4TJd , j = 1 , 15 3
1t3 IF 1 .EQ. 31 READ45:93 4 PPROMO IJI , J =I 15 315 IFIE:"1AA1:1 I. , RoMo(o, 91

IF 60 CNINU[tEIiE AD 1 I9 PPkOMO£I;J):

F-6
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157 C
I1 C PROb. AN OFFICER RECEIVES AN ADDITIONAL SPECIALTY BY TNSP
159 EADIS 311613 FAD 1 5 3|
160 N Ao(S.31

Rl ~ READ 1 53)1

163 READ(59171 I PAOSIIII , I = I , 24 1
Zt4C
IbS C PROe AN OFFICER IS ASS16NEO A SPECIFIC AOSPEC BY INSPEC
Iu6 R'AD1S, 31
lb7 IEADS33
168I PkADO5 3|
Ib9 REAUSS531
110 READO59171 I PAOSZIII , I" I , Zt J
171 C
172 C PRO6. AN OFFICER IS ASSIGNED INTO THE THS ACCOUNT
173 REAL31593J
174 RFAR15 31
1795 READ 1531

176 RFAnl5 31
117 00 8tO I I
17Ai READI g| I Ph4iSIIJ3 , J :1 9 30 3
17' REAl( 5,3
lafl 80 CONTINU
1la C
IU2 C LENGTH OF TIMF AN OFFICER IS IN THE TH STATUS
.13 READIS.31
164 RFADI5,31

READI5.3|
READ0S211 1 TIMTHS(13 , I = 1 , 6 3

Ib7 C
IdB C INSPLC CODE IDENTIFICATIUN TABLE
189 REAOIS,31
19U REAOIS,31I RrAD 1S,3|

REAl;(S 3)

1 r3 REAOIS23) 4 TOOE1I , T = I , 241 1
1I' C
19S C PROB. THAT A. POSITION IS SLOTTED AS "ALE-ONLY BY INSPEC
196 READI53|
,
9 7  

READiS3|
18 READIS,3)

199 RAD1(5,34
2Lu READI5,7 1 PAIIII I -- I , 24 1

'. UZ C PROB. IHAT AN INTERCHANGEABLE SLOT IS SET ASSI"E AS HALE-ONLY

2-3 REAO5is,3
204. A IS,31

R ADIS33

ZG7 READ 45:1 71 1 PSAZ(I , I 1 , 2'4 3
Zub C
"S9 C AUTH. STRENGTH LEVLLS FOR LTS EACH YEAR FOR 30 YEARS
No RFAJIS,3|
11RrA) 4,33

5H READ(S33
213 WFAD(5,3|214 REAOK5925) I YY2129II o I -: 1 9 30 1
215

216 C AUTH. STHFrNGTH LEVELS FOR NEWLY PROMOTLO/ACCESSEO CAPT. FOR 30 YEARS
217 READI 531
2 R13 1AUR 3__ a ,9 RFADIS 3)

'I, REAU 15,31
221 READ15*25) I YY712, , I = I , 30 3
221, C
223 C AUTH. STR. LEVELS FOR MALE CAPTSIGENER) EACH YEAR FOR 30 YEARS
224 wrAU(5 31
zw ArAI 1 5 31
226 REAU1S.31
227 RrAU1593)
2 RrADi5,2S) I YY11oIZ1 I I =1 , 30 3

20 C AUTH. STR. LEVELS FO FEMALE CAPTSIGENERI EACH YEAR FOR 30 YEARS
* -z.3, RrAO|531

232 R"AU(S 31
". 3 RrAL IS:31
244 REAUI5,31

F-7
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235 READOSt25) t Yy1'S5ZI I , I = I v 3D 5
23b C
237 C AUIH. STR. LEVELS FOR MALE CAPTSICONIRI EACH YEAR FOR 30 YEARS
23A RFAUi5,31
259 R-AD4,5,31
240 RFAOI3.31
241 RFADI5,31
242 READI5,25) 1 1W16ZL) , I = I , 30 1
243 C
244 C AUTH. STR. LVELS FOR FEMALE CAPTSICONTR) EACH YEAR FOR 30 YEARS
245 RCACIS,31
246 HCAD(5 3)
247 RAU .IS,3
24P READ (S,3
249 READIS,25) YY2UZI) , I = I q 3a 1
2±,D C
2' C AUTH. SYR. LEVELS FOR MALE CAPTStNISCEI EACH YEAR FOR 30 YEARS
252 READIS,3)

jb3 READ45,3)
RFAD45 31

255 RFAD I 531
2 6 REAOI5.251 I Y11712,11 , I = I , 30 1
257 C
258 C AUTH. SIR. LEVELS FOR FEMALE CAPTSIMISC;El EACH YEAR FOR 30 YEARS
259 RUAD153)
260 READ (S:3 I
Z REAIS, 31

zb3 READ15,25) I Y¥3OI2.11 , I = 1 , 30 1
2t,% C
2b5 C AUTH. STR. LLELS FOR TOTAL CAPTAINS EACH YEAR FOR 30 YEARS
2b6 RrAD 1 5,31
267 RrAD(5,31
26' RFAD1531
269 -READ I 5:31
zio HrADIS,251 1 YVCPI2,l) , I = I , 30 1
271 C
212 C AITH. STR. LEVELS FOR MALE MAJORSIGENER) EACH YEAR FOR 30 YEARS
213 REAOI5, 31
274 RFAD IS, 33
Z., 75 IRFAnIS•31

216 RFADIS,31
277 RFAD15g25i I VY3612,I5 , I = I , 30 1
27 C
279 C AUIH. STR. LEVELS FOR FEMALE MAJORSIGENER) EACH YEAR FOR 30 YEARS
260 R-ADI5,31
561 RFADIS5,31
2j2 LA[I5:31

263 REA05,31
264 RfAI5,251 I YY32IZII , I I , 30 1
2U5 C
26b C AUTH. STR. LEVELS FOR TOTAL MAJOa4S EACH YEAR FOR 30 YEARS
ZU7 REALD(5,31
264 READIS 1 ,3)
2b9 RrAn(!.31
290 R-AD45,31
291 krADl5,251 I YYMTOTIZI1 , I = 1 , 30 5
29? C
293 C AIITlt. SIR. LEVELS FOR TOTAL LT COLONELS EACH YEAR FOR 30 YEARS
294 RcAv(st3i
11", 2'RE A L 15 31
lb R FAU ' S 31

2 ,7 REAP15,31
29R RFAU(5t265 I YY5112,1 1 I 1 , 30 1
29 C
3110 C AUITH. STR. LEVELS FOR TOTAL COLONELS EACH YEAR FOR 30 YEARS
3Il ?rArji5 o3
3. krADI5.35
3C3 rAt15 , 31
31u4 krFADs.31
3.1 W[ADIS,251 I YY602I,1 , I I , 3o 1
3 u7 C AUTH. STR. LEVELS FOR TOTAL AUTH. FORCE YEAR FOR 30 YEARS
3U1 RFAUIS,3)

, RFAfjs 15,311 rl RE AD 4 5 31
311 11. AD11 r :3 5,
312 READ 5 YTOTI2I) , I 1 1 * 30 s
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313 C
314 CALL IISTAll,690.O)
315 Do Zfl 1 1,2
316 06 123 j z 1,24
317 CPHOLD(j) =PI NPS4IJ
318 123 CONTINUE
319 CALL SUETSTlCPHOLD,Z4,9PINPSM@,ICNI

P hPII. J=CPHOL04J)

23 22" CONTINUE
324 00 .' 44 I 1 3
325 00 126 5 1,II3s
3e26 C P H OL 11J-P IH4 oI a J)
327 12b CONTINUE
34t f CALL SUMTST(CPHOL0930,'PTma~a *,LEN)
329 00 127 .J = I,3
330 P1Etqbl 1,J)1=CPI40LDIJ
331 121 CONTINUE
332 00 128 J = I,1s
333 CPHOLD is IIGaubI LJ 1
134' IZi CONTINUE
335 CALL SUNTSTICPHOLO.159OPTIG%60,IER)

* .~336 00 129 J = 1,15
337 PTiG46(tJl=CPHOLDlJI
338 129 CUNTINUE

.r%339 444 CONTINUE
340I CALL SUDTSTIPTIGZ.15,*PTIG2 ',IER)
341 CALL SuNT STIPT 113151P 7163 * ,l1id
342 CALL SUM I 'itITI ER)
343 CALL SUPIISTIPTPI?, 599PTPZ 'IE1R)
344 CALL SUMtTSTIPTH3 30 ,'PTH3 %TIER)
34'. IF 11(W.Q 11 9TOP

346I 1FORATM lOX, bi
347 2 FORMAT(IOXFS.111
34Al 3 FOwHATI I

49 5 FORaMATM351
7 FORMAT tzbXpI5,2SX,F5.31

3S1 9 FORMATII5S 33
352 11 FORMAT(1UI51

1 3 13 fORMATlI b(5Xg:5.03 I
N ~ l 1F0RMAT ! S, F .5925XvF5.38

355 17 FOHMATI1ZrS.Sl
356 21 FORMAT(615X,FS.2)3
35? 23 FORMAT112151

~..3!o8 25 FORMATI1SF5.01
359 27 FORMATI I5,FS.J,F5.O,4X,A351

3o2 END

q.. %
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F-7. PROGRAM UF.

I FUNCTION IFIIF4I
2 C

3 INCLUDE PPOC14INCLUDE PROCI

5 C
6 GO TO (1,2,3,tSt,6,7,8,991OlIFN
7 C

._ * C *.*...*.****.**.*..*.****** * e
9 C * USER FUNCTION 0 1

In c
11 C
12 1 CONTINUE
13 C WRITL NPRNT 10oll
1S lu0l FORMAT (Ix, *****THIS IS THE START OF UFN B1******-
15 C
16 C UF I GENEPATES THE ASSESSION OF NEW LILUTENANTS EACH YEAR OF THE
17 C SIMULATION. THESE NLW ASSESSIONS ARE ENTERED AT THE BEGINNING OF
19 C EACH TIME PERIOD AND ENTER AT NODE 811. THE NUMBER OF NEW LTS ARE
19 C STORLD IN ARkAl NALT1301.
20r C
21 CALL GETATIRATTI)
22 CALL NLWLTS
23 UF= 0.0

4 C WRITE(NPRNT I1032
j5 1;02 FORMAT IIXt1**6**THIS IS THE END OF UFN UI****,*'3

27 RETURN
z8 C
29 C ******* *** **** *************
30 C USER FUNCTION I 2
31 C
3? C
3 3 2 CONTINUE
34 C WRITLINPRNT 10s52
35 1 UoS FORMAT (I)xvf**t**THIS IS THE START OF UFN 52**00*.**
3b C
37 C UF 2 GENEPATLS THE ASSESSION OF NEW CAPTAINS EACH YEAR OF THE
38 C SIMULATION. THESE NEW ASSESSIONS ARE ENTERED AT THE BEGINNING OF
39 C EACH TIME PERIOD AND ENTER AT NODE 121. THE NUMBER OF NEW CPTS ARE
4 C STORED IN ARRAY NACP(301.
41 C
'2 CALL GETAT(RATT)
43 CALL NLWCPT
4'4 UF= a.0
45 C WRI1EINPRNT ,1W061
46 1006 FORMAT (IX,'****THIS IS THE END OF UFN IZ**0*0**
47 C
'41 RETURN
49 C

S1 C USER FUNCTION U 3
!52 C
53 C
'54 3 CONTINUE
55 C wR1(NPRNT 1flO91
5t, Iu(09 FORMAT flxt .***THIS IS THE START OF UFN 13******3I
57 C
5H C uF 3 GENLRATES THE PROCESSING OF ALL LIS EACH YEAR OF THE
5,9 C SIMULATION. THESE LTS CAN: LEAVE THE SERViCE, BE PROOTED
6(0 C UP ONE GRADE, OE ASSIGNED TO A THS STATUS, OR SERVL ANOTHER YEAR
b6 C IN THE SA.'1 b CRADE.
b? C
L.3 CALL GLTATIRATI
C4 CALL PHOLTS
L5 UF : I. 1
b6 CALL PUTAT(RATT)
67 C WRITL(NPR T I01iP
b6 IU1 FORMAT IIX, '***THIS IS THE ENO OF UFN 13*$*..*.)
69 C
70 RETURN
71 C

77 C
13 C * USER FUNCTION 9 '.
7" C

* 16 4 CONIINUE
4- 77 C WRITE(NPRNT 1 10113)

lb ,UIJ FORMAT (IX, *****THIS IS THE START OF UFN 1q$•$$$* =)

F-10
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79 C
80 C UF 4 GENERATES THE PkOCESSING OF ALL NLWLY ACCESSED/pRPMPTLD CAPT
ol C EACH YEAR OF THE SIMULATION. THESC CAPTS CAN: LEAVE H SERVICEP
b2 8E PROhOTEO UP ONE GRADE, OR CHOOSE ANU ADDITIONAL SPFCIALIY.
b3
64 CALL GLTATIRATTI
635 CALL PwOCPI
86 UF = 1.0
87 CALL PuTATIRATI,
d8 C WRITEINPkNT 10141
89 1014 FORMAT EIX, ****THIS IS THE END OF UFN Il*****,1
90 C
91 RETURN
92 C
93 C
94 C USER FUNCTION N 5 *
95 C
96 C
97 5 CONTINUE
98 C WRIIE(NPRNT 101 7 T
99 1 u1 7 FORMAT (Ix* TH IS THE START OF UFN 5***

100 C
lul C UF 5 GLNERATLS THE PROCESSING OF ALL EST. CApTS EACH YEAR OF THE
Iu2 C SIMULATION. IHESE CAPTS CAN: LEAVE THE SERVICE, BE PPOMOTED
S103 C UP ONE GRADE, iE ASSIGNEU TO A IHS STATUS, ON SERVE ANOTHER YEAR104 C IN THE SAME GRADE.
las C.
I 1Li CALL GETATRATTI
Lu7 CALL PROCPA
Il8 UF : .f
I09 CALL PUTATIRATTI
110 C W1iTEINPRNT9 101 e
I1I C1 0 1a FORMAT (IX,*A**lHIS IS THE ENO OF UFN US****|

113 RETURN
IL C
115 C
116 C USER FUNCTION 3 6
117 C
lid C
119 b CONTINUE
120 C 6RITEINPRNT 10211
1i IU21 FORMAT 1X,e*****THIS IS THE START OF UFN Xb******Ol
122 C
123 C UF 6 GCNERATLS THE PROCESSING OF ALL MAJORS EACII YEAR OF THE
124 C SIMULATION. THESE MAJORS CAN: LEAVE THE SERVICE, BE PROMOTED
125 C UP ONE GRADE, BE ASSIGNED TO A THS STATUS, OR SERVE ANOTHER YEAR
126 C IN THE SA"E GRADE.
127 C
SZP. CALL GETATIRATTV

* 129 CALL PkOMAJ
13n UF 1 .
131 CALL PUTATIRATTI
1S2 C WRITE(NPRMT: 10223
133 1022 FORMAT 1ix, ****THIS IS THE END OF UFN 86****SI1
134 C
135 RETURN
136 C
137 C
138 C * USER FUNCTION I 7

140 C
141 7 CONTINUE
142 C wRITE I'PRNT 1025)
143 lZs FORMAT (Ix,'.***THIS IS THE START OF UFN 17**.***
144 C
145 C UF 7 GLNERATES THE PROCESSING OF ALL LT. COLS EACH YEAR OF THE
14b C SIMULATIOk. THESE LI. CGLS CAN: LEAVE THE SERVICE BE PROMOTED
141 C UP 04E GkADEr BE ASSIGNED TO A THS STATUS, OR SCRVI ANOTHER YEAR
148 C IN THE SA'E IRADL.
1 1 C
I "rl CALL GLTATIRAT")
Ill CALL PWOLTC
l,2 uF = 1.n
1'3 CALL PuTATIRATTII till C I RjI E .(NPRfl T, 11 610It4 C626 FORA9AT 1IXe,**e**THIS IS THE END OF UFN 07****6

15b C

F-Il
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157 RETURN
158 C
1609 C
Ibf] C * uSER FUNCTION .s.

IL 8 CONTINUE
164 C WRITLINPRNT , l29)
165 1129 FORMAT (IX,-*****THIS IS THE START OF UFN 18******,l
1f,6 C
167 C UF 8 GENERATES THE PROCESSING OF ALL COLONELS EACH YEAR OF THE
toR C SIMULATION. THCSE COLONELS CAN: LEAVE THE SERVICE BE PROMOTED
jf,9 C UP ONE GRADE, 3F ASSIGNEU TO A THS STATUS, OR SERVI ANOTHER YEAR
Il0 C IN THE SAME GRADE.
ill C
172 CALL GETATIRATT)
173 CALL PROCOL

%174 UF = 1.0
175 CALL PUTATIRATT)
176 C WRITCINPWNT 1636)
177 1030 FORMAT (lX, *****THIS I H N FUN10000
178 C
170 RETURN
i1n C

1d2 C * USER FUNCTION 39 
183 C

165 9 CONTINUE
1U6 C WRITEE INPRNT 1033)
1h7 1033 FORMAT (IX,'*****THIS IS THE START OF uFN u9*s****'I
188 C
169 C OF 9 GENERATES THE PROCESSING OF ALL OFFICERS ENTERING
190 C INTO A THS ACCOUNT STATUS. THE TIME SPENT IN A THS STATUS IS
11 E oETERMINED). THE TIMES AVAILAbLE ARE STORED IN ARRAY TIMTHS63.

193 CALL GETATIRATTI
14Q CALL PROTHS
195 uF = 0.0
196 CALL PUTATIRATT)
197 C URrTE(NPRsT. 103s)
198 103* FORMAT (ii,'*t**THIS IS THE END OF UFN 19*******)
199 C
2uO RETURN
201 C

203 C * USER FUNCTION 3 10 1

C 10 CONTINUE
ZL,7 C WRITEb 1037)
2U1 1..37 FORMAT IIX,'*sssTHIS IS THE START OF UFN N1O****'3
2U9 C
210 C UF 1U GENERATES THE PROCESSING OF STATISTICS FOR USE IN OUTPUT
211 C PLOTS AND REPORTS.
212 C
213 CALL GETAT(RATTI
21 CALL PROREP
21'' UF= U.J
216 C wRITEL IPRNT,103R)
217 1038 FORMAT IX,'***S*THIS IS THE END OF UFN l01*****5)
ZIP C
219 RETURN
220 C
221 END

F1
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F-8. PROGRA UO.

-, I SI'BRUUIN~E UO
2 INCLU0E PROCI
3 INCLdDE PRUCZ
'4 DlIMENSION FI A L(3D,1I IRANGE t 4
5 CHARACTER HD 3 5
6 CHARACTFR 1IT Ll*201,ITITL2*2O

.57 CHARAC7[& I 111L3*20,ITITLll*2Oj1T11L5*2OITITL6*20
*a CI4AwACIER I TILT*20,ITITLOO2aITI L9 0ITILO*2]

9 CHARACTER ITIL11*20,ITILt2*20 .ITIL13*2O,1TTL1'.*20
10 CHARACTER ITIL15 4Z0,ITLL2O*'47
11 C
12 C *~THIS IS THE OUTPUT ROUTINE CALLED AT THE VERY END OF THE RUN. *
13 C * THE IMNL PLOT ROUTINE IS CALLED AT THIS TIME.

14 C 0** THE LSfIMATEI 140. OF OFFICERS & THE AUTHORIZED NO* ARF PLOTTED
15 C 4** AGAI.NST TIME: 1 = 1 30 YLARS:REFLRENCE
16 C ***OR.E.R. CLAYTiNoVA . IECH. 703-961-5003/b596.

C IFINRUN.LT.NRUA'S) RETURN
19 C
20' ARuNS=NRUNS
21 RATlO=1.0/ARUNS
22 00 11 I~1,3O

3VYI1 =ZY71 )*RATI
14 11 z Y1) *RATIO
2r, yy~~ , )ZY £ 3*RAT 0
26 16111T llll*RATIO
27 VY17 I T = 17(11sHATIo
2h YY30 ,1,T ) =301 I)*RATIO
29 V151Ijyl~~*AI

So Y14 1: =I4043 1 *RATIO
(1*RATIO

33 Yytalt4 1I)=YSI (I*RATIO
34 VY60 I lII~y6jt1)*UATIO

vy ii 1 ,!rCp( I *RA T In

37 yym~uTijljXIYRTOT(1I*RATIO

*38 C yy )=! YZ7(2,I)*IWATIo
3'a Q YY22 -IYY 0 ,)*RATIO

40 C yy22, YY0(! t RTI
III C YY16tZ TIZVYI&42 I)*RATio

5 42 C VY1712,T I =Y Y17 ,2 :I IRA TIO
d43 C 'VY5012,I=!Y30O2IZIiRATIO

44 C YY1'4 5 1,I 1-YY 14562 21)RATTO
45 C YYI4G(2q,11.YV14D12,1*RATIO

'46~~ C :2(,)7-YY32(ZI )*RATIO
47 C YY36 2 T)=Vy3612,I)*RA7I0

48 C YY5112 I)=Y6s12,1)*RATIO
49 C YYbn 1 2:1 1 YyboutZI )RATTO

C J c YCP(Z " )=YYCP 12 1 *RATIO
11 C YYTO I12,I3:VYTOT12,11*HATIO
'2 C YYMTOII12,I)=YYMTOTI2.I)*RAIIO
!3 11 CONrI IfL

54 L
5 C WRITE16 '53)

56 C DO 5 U K=130

8 C
SI W' RITE16 63)

t'l 00 60 J=1.30
1j' 60 WRITLI6,65)fJ-11, J , INCNT1 JII=1,61

u3 C
64 WRITE16,05)
C'5 WRITE ( 6,53)
b6 00 9L) J=1#30

67 90 WRlTEl6v65)1J-1) v J, (IRIFtIqJ3.I~1,6l

b.) W RITIE (6, 1051
71: WRITE 16. 13

71 00; lUf JZ.3
1: L00 kRlTLlb,65l1J-I) , Jo ININl!,J),11,6b)
73 C

* 14 WR I TErI,1151

17 lila WRITEt6,b6)£J-21,IJ-IiISCHLII.JI,1=1,6I
76, C

.579 WRITEth.751
b' a WRITE 16vs'4l
hi 00 7u J:1930

111 0 WR ITE16,6 S IJ-11, J, (ISAVII,JII:'4vb
63 C
baa WRIIE1605q)
US I*RIrE(6,c54)

bb DV sO j~j,3
U7 8 f WRITE16t&51 L-11 v Jt (IDIFI JJ),1=4vt
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89 53 FORMAT( .2X, *YEAR INTERVAL0931X9 :GRADES* /
In *38X99 ITS a C PT-NEW I, CPT.-ESf0 ' MAJORS *

91' COUCS'1

93 54a FORMAT122Y OVEAR INTERVAL', 13X,'16RAOES'I
'i *938X,l MAJORS ',' LI-COLS 1,0 COLONELI 'ii)

"b 3 FOkUtAT II 1,i ~)30X9 **** NUMBER OF OFFICERS WHO VOLUNTARILY'
S7 LEAuE TI4 SLRI HE *'I,/.

li6 65 FORqMA1ISXvI2,*-'q12,3X,6I 10)
99 C
IUD 75 FORMAT IWAL1390/1 25X,'***** NUMYLR OF OFFICERS WHo STAY IN'

4,' # SERVIC BECAUSE LEVELING SWI HE I S ON **'/f
102 C
1u3 a5 FOReiAT(IHI IU)i30Xt'**** NUMBER OF OFFICERS ABOVE OR BELOW*
1"4. *v AUTHORIZRO ST k NGTH**'/J

lIP6  9 FORMIAJ1H~t1,je),25X s*#* NUMBER OF OFFICERS REMOVED DUE TO'
107 +t' MAX TIS A ND OTHELR OLICY CRITLRIA *****//Ij

lm C
lug lob FORMATfI~l,,,bO#** NUMtSLR OF OFFICERS PROMOTED
110 *,'TO THE NE I R I *X,'***///
III C
112 115 FORMATIIHIio(I),3ox,***NumaER or OFFICERS ATTENDING SCHo'
113 'O .0 **iI/)
11" C
115 55 FORP1AT12X,I3,2X,3(5I6,3X))
116 C
117 CALL HISTA13,6,U.01
I I F C
119 C SET UP TITLES FOR PLOT ROUTINE, PLOT ROUTINE CAME FPOM
1,10 C AN IMSL PLOT PACKAGE
121 C
1M 1TITLI'OLIEUTrNANTS VS TIML
123 IIITL2=*LTICPT ASGMT VS TIME*

1114 ITITL8=*CAPTS-M-G(NL VS TIME'
1les ITITL7=*CAPTS-F-GENL VS TIME'
126 1TITL'az'CAPTS-M-CONT VS TIME'
127 ITITL3='CAPIS-F-CONT VS TIME'
I128 I I ITL6= 'CAP TS -M-O THR VS TIME'
12i I T ITL 5 CAiT -F -THR VS 7TME'
130 1TILI33'ALL CAPTAINS VS TIME'
13S1 IT IL10='MAJPS-l-GENL VS TIME'
132 ITITL9='MAJRS-F-bENL V S TIME'
123 ITILIS='ALL MAJORS VS TIME'
13 4 IIILIIZOALL LT. COLS VS TIME'
131; ITILLZ=O&LL COLONELS VS TTMr1
136 TTILI'z'ALL OFFICERS VS TIME'
137 ITIL20='SUPERPOSITION OF ACTUAL ANO AUTHORIZED VS. TINE'

139 CALL PLOTIY'r2 ,ITITLI)
140a CALL PLOT YY7 ,ITITL21
14.1 CALL PLOT I YYIIIT1T r~I
he? CALL PLOTIYY145, ITi TL7 3

143 CALL PLOT(YYIG lITlrL41
1414 CALL PLOT (YY2!O ,ITI TL31
145 CALL PLOTIYY7Iy ,IITL61
146 CALL PL0TIYY.iU ,L1 TL5I
1,41j CALL PLOT(YYCP ,IT1LI3
14e CALL PLOTIYYS6 ,LTILiai

1. CALL PLOIIYY32 ,ITIrL9)
CALL PLOTIYYMTOT ITILlI

1!, I CALL PLOIfYYVS1 fTILIJ
1 '2 CALL PLOJIYYt0 ,ITIL13)

I t)3 ~ CALL PLOT (YYiof , IT IL14 I
1IAa GO 360 J =192

155 Dy 250 1 zWO
15t, FINALIIJ)=Yy..J,11
167 FINAL1I,J#?1=F1NALfI,J1YCg jI,

F1?8L(,J~e)~NA(IJ*21.YYM1 3 (J I)
FINA.fjJ~f1)=fNALIIJ )' *.YY i,

'I GO~f FIJ4ALIIJ.R)=FINAL(I,J+bI*YY6OgJ,lI
luA 25'1 M UT N UL
1(,2 3u0 CON INUE
163 RANGLg1I C.0
164. RANGLI21 3j.G

10,5 RANL 131 0.0
I 1 RANLC141 .167 CALL 11%PL0 (X20 4 Fl NAL 3O. 30 ,10,1itTIL2O,47,'YEARS',5'OFFICERS'
I tih + * R N E e- - - - -
10c9 R f UNN I' E

110 ENu
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GLOSSARY

1. ABBREVIATIONS, ACRONYMS, AND SHORT TERMS

ADL active duty list

ADSPEC additional specialty(ies)

BZ below zone

C&GSC Command and General Staff College

CAA US Army Concepts Analysis Agency

CAS3  Combined Arms Staff Service School

CSA Chief of Staff of the Army

DOPMA Defense Officer Personnel Management Act

EEA essential element(s) of analysis

JAG Judge Advocate General

JAGC Judge Advocate General Corps

MILPERCEN US Army Military Personnel Center

NAPM-JAG Network Analysis Planning Model for The Judge Advocate
General (study)

OPMS Officer Personnel Management System

OSA Office of the Secretary of the Army

OTJAG Office of The Judge Advocate General

SC specialty code

SSI specialty skill identifier

TIG time-in-grade

TIS time-in-service

THS transient, holdee, student (account)

TJAG The Judge Advocate General

Glossary-1
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2. MODELS, ROUTINES, AND SIMULATIONS

DATIN the subroutine that reads in the simulation network

GASP the subroutine that controls the Q-GERT operation

MAIN the main program for Q-GERT containing the size
specifications

PROC2 a procedure containing the dimension and common
statements for expanding Q-GERT

Q-GERT Queueing Systems - Graphical Evaluation and Review
Technique: a simulation language made up of FORTRAN

* subroutines

UF User Function: a subroutine written for Q-GERT to
prescribe actions within NAPM-JAG

UI User Input: a subroutine written to adapt model user
input for NAPM-JAG

UO User Output: a subroutine written to define and

specify the output management reports for NAPM-JAG

NAPM Network Analysis Planning Model

OFMM Officer Force Management Model

JOPM JAG Officer Personnel Model

Glossary-2



NETWORK ANALYSIS PLANNING MODEL STUDYSuAE_CA. 1% FOR THE:JUDGE ADVOCATE GENERAL SUMMARY

04%, ,,,,CS lo (NAPM-JAG) CAA-SR-85-19

THE REASON FOR THE STUDY was to develop an analytical tool to assist theOffice of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy

changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSINPTIONS are that the force structure, personnel authorizations
* and historical data (personnel distribution, promotion, and continuation

rates by year and gender) are valid.

.- THE PRINCIPAL LINITATIONS of the work which might affect the findings are:

" (1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty

- . areas.

e * (3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals.

* *-. . . . . .* .'.
.. . .. . . . . . * + .- - *." • . . ., " - " " ". -"• -. " " " ". . - "- .- " w ' , ."
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

(3) Simulating 100 percent of the JAG officer force.

(4) Providing a capability to simulate field grade officers remaining
in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

., THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COWIENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.

N"N.
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THE REASON FOR THE STUDY was to develop an analytical tool to assist the
office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSU1PTIONS are that the force structure, personnel authorizations
and historical data (personnel distribution, promotion, and continuation
rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

*. (1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty
areas.

(3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals.

.1 .......................................................................--....-
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

(3) Simulating 100 percent of the JAG officer force.

(4) Providing a capability to simulate field grade officers remaining
in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COIENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
. .Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.

i[. *-,.. . . . . . ., .- r °oy *: - - - - - - - --,,



NETWORK ANALYSIS PLANNING MODEL STUDY
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THE REASON FOR THE STUDY was to develop an analytical tool to assist the
Office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the Impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSUMPTIONS are that the force structure, personnel authorizations
and historical data (personnel distribution, promotion, and continuation

4rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

-" (1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty
areas.

(3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals.

-u
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

(3) Simulating 100 percent of the JAG officer force.

in (4) Providing a capability to simulate field grade officers remaining

in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COMMENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.
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THE REASON FOR THE STUDY was to develop an analytical tool to assist the
Office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSUMPTIONS are that the force structure, personnel authorizations
and historical data (personnel distribution, promotion, and continuation
rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

" (1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty

: K.- areas.

(3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals.

-. -. 4
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-- THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-ciated data base to create the JOPM. The modifications introduced into the

-. enhanced model include:

-" (1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

1(3) Simulating 100 percent of the JAG officer force.

(4) Providing a capability to simulate field grade officers remaining
in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

CON1ENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.
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" CAA ': FOR THE JUDGE ADVOCATE GENERAL SUMMARY
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THE REASON FOR THE STUDY was to develop an analytical tool to assist the
Office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSUMPTIONS are that the force structure, personnel authorizations
and historical data (personnel distribution, promotion, and continuation
rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

""(1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty
areas.

0 (3) The model tracks officers in a schooling account, but schooling
credit does not enhance promotion opportunity or career goals.
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
the force.

(3) Simulating 100 percent of the JAG officer force.

(4) Providing a capability to simulate field grade officers remaining

in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COMMENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.
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THE REASON FOR THE STUDY was to develop an analytical tool to assist the
Office of the Judge Advocate General (OJAG) personnel managers in evaluating
current and future OJAG personnel policies and to assess the impact of policy
changes on the Judge Advocate General Corps (JAGC) force.

THE PRINCIPAL FINDINGS of this study are:

(1) An existing US Army Concepts Analysis Agency (CAA) Network Analysis
Planning Model (NAPM) could be modified and enhanced to create the Judge
Advocate General Officer Personnel Model (JOPM) for the OJAG.

(2) JOPM can simulate 100 percent of the JAG officer corps of approxi-
mately 2,000 men and women, aging this force over a 30-year period.

(3) The model is flexible, allowing the simulation of different personnel
policies and constraints that affect officer accession, assignment, promotion,
and retention rates.

THE MAIN ASSUMPTIONS are that the force structure, personnel authorizations
and historical data (personnel distribution, promotion, and continuation
rates by year and gender) are valid.

THE PRINCIPAL LIMITATIONS of the work which might affect the findings are:

(1) Coarse estimates of female officer continuation rates were provided
by the Military Personnel Center because historical data are very limited.

(2) The model, as currently structured, is limited to three JAG specialty
areas. They are: general law, contract law, and a roll-up of other specialty
areas.

I
(3) The model tracks officers in a schooling account, but schooling

credit does not enhance promotion opportunity or career goals.
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THE SCOPE OF THE STUDY incorporates and modifies the NAPM code and its asso-
ciated data base to create the JOPM. The modifications introduced into the
enhanced model include:

(1) Allowing for the accession of captains.

(2) Introducing special windows for screening captains as they age in
* - the force.

(3) Simulating 100 percent of the JAG officer force.

in (4) Providing a capability to simulate field grade officers remaining
in the force after they attain maximum time-in-service.

(5) Providing annual output reports of numbers of officers at each grade
that leave the service as well as enter that grade.

THE STUDY OBJECTIVE was to develop a model to simulate the impact of policy
changes on The JAG officer force, and provide the Office of The Judge Advocate
General with a capability to examine the impact of alternative personnel
policies upon this force.

THE BASIC APPROACH followed in this study was to simulate an officer's career
as a network process. The Queueing - Graphical Evaluation Review Technique
(Q-GERT) software was selected for its ability to process problems structured
as networks.

THE STUDY SPONSOR was the Office of The Judge Advocate General (OTJAG).

THE STUDY EFFORT was directed by Mr. Stanley H. Miller of the Force Systems
Directorate.

COMMENTS AND QUESTIONS may be sent to the Director, US Army Concepts Analysis
Agency, ATTN: CSCA-FS, 8120 Woodmont Avenue, Bethesda, MD 20814-2797.
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